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IMPROVED ICE AND REFRIGERATING MACHINE. 

The various inventions which, during late years, have 
been devised for purposes of refrigeration, or for the man- 
ufacture of ice, may be divided into three principal classes : 
(1) Those in which evaporation is effected in a vacuum, the 
process being assisted by the use of an air pump, as in the 
ether machines of Messrs. Siebe, Tellier, and others. (2) 
Those in which air is first compressed and afterwards ex- 
panded, or, more generally speaking, those in which heat is 
adplied in order to ultimately produce cold, exemplified in 



Our engravings present an elevation, Fig. 1, and plan 
view, Pig. 2. A is the compression cylinder, and B the ex- 
pansion cylinder, both of which are worked simultaneously 
by power applied to the crank, C, by the low pressure engine 
shown in the lower portion of Fig. 2. Air enters in the di- 
rection of the arrow into the upper part of cylinder, A, which 
is of such dimensions that, at every move of the piston, 
nearly thirty-five cubic feet of air, or, as the former is double 
acting, twice that number, are compressed with every revo- 
lution of the engine. Thirty-six revolutions per minute, for 



the water and the length of time the air is submitted to its 
action. An atmosphere is thus obtained which, although 
under two and a half compressions, is but slightly warmer 
than the ordinary air previous to treatment, while the expan- 
sive force and effect of a volume two and a half times larger 
is retained. Consequently, it is claimed that the 125° of tem- 
perature above noted are clearly gained. 

In this condition the air enters cylinder B, where the ex- 
pansion takes place under a gradually diminishing pressure, 
regulated by automatic valves worked by the simple expan- 
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THE WINDHAUSEN ICE AND REFRIGERATING MACHINE. 



the apparatus of Kirk of Glasgow, Mignot of Paris, and the 
Windhausen invention, to which the following description 
will more particularly refer. (3) Those in which cold is pro- 
duced by the direct action of heat without the use of power, 
as in the case of refrigeration by the liquefaction and sub- 
sequent vaporization of ammonia, to which class belong the 
systems of Carre, Reece, Mort, and others of more recent 
date. In addition to the machines coming under the above 
heads, may be noted others employing freezing powders 
and different hydrocarbons, numbers of which, possessing va- 
rious degrees of merit, exist both in this country and abroad.. 

The Windhausen appa- 
ratus, which our engra- 
vings illustrate, was 
first patented in Germa- 
ny ; and in March, 1870, 
similar protection was 
obtained for it in the 
United States. It has 
already found general 
notice in our columns in 
connection with other de- 
vices of similar construc- 
tion, and may be fairly 
considered as among the 
most successful machines 
of its class yet produced. 
The principle upon which 
it is based is one of the 
simplest in physics, 
namely, that the com- 
pression of the atmo- 
sphere generates heat, 
and its subsequent ex- 
pansion, cold ; an axiom 
too generally understood 
to need explanation here. 
The particular mode of 
its application in the pre- 
sent instance is, however, 
an important point ; and, 
indeed, the entire efficiency of the device is claimed to rest 
upon the circumstance that, instead of cooling the air heat- 
•ed by compression by means of running water, and then 
■conducting it directly to the space or apartment to be refri- 
gerated, it is led into a chamber where dilation takes place. 
In brief, expansion is effected by the simultaneous action of 
*ihe machine before the air is sought to be utilized. 



example, compress . 150,000 cubic feet per hour, and at a 
pressure, it is stated, of only 35 pounds per square inch, that 
is, reducing two and a half volumes of air to one volume. 
Supposing the air on entrance to ,be at 80° Fah., it is stated 
that, after compression, experiment proves its temperature 
to be 205°, indicating a gain, therefore, of 125°. Leaving 
the cylinder, A, the current enters the condenser, D, from 
which, in the direction of the arrow, it passes to a similar 
receptacle, E, thence down, as indicated by dotted lines in 
Fig. 1, to another cooler, F. Within these chambers, are ar- 
ranged series of pipes through which the blast passes, and 




which are surrounded by a current of cold water which en- 
ters at G (dotted lines, Fig. 1), passes up through the cooler, 
F, through pipe, H, through the next cooler, and emerges at 
I. The effect of this water is to abstract a portion of the 
heat imparted by compression, reducing the temperature of 
the air to a few degrees above that of its natural state, the 
extent of this reduction depending upon the temperature of 



sive force of the compressed air itself . To dilate the latter 
to its normal volume, it is evident that the same amount of 
heat is required as was abstracted by the water ; but this can 
only be partially returned by the small quantity of air with- - 
in the expansion cylinder, so that a low degree of tempera- 
ture is at once obtained. This is still further reduced with 
every movement of the machine, as the original air in the 
expansion cylinder becomes colder, or rather replaced by the 
cooled and compressed atmosphere. As the compression and 
expansion cylinders are simultaneously double acting, the 
latter receives its supply only from the former, so that the 

compressed air is expanded 
by one and the same pro- 
cess; hence, if 150,009 cu- 
bic feet are compressed in 
one hour, necessarily the 
same amount must be ex- 
panded in a similar time. 

From the cylinder, B,the 
air escapes into the space 
to be refrigerated with 
great velocity, sufficient, it 
is stated, to be capable of 
conducting the current 
through channels two feet 
in diameter a distance of 
300 feet from the exit aper- 
ture, the measured temper- 
ature of the air at the ori- 
fice being from 30° to 35° 
below zero Fah. It is also 
asserted that under a press- 
ure of 35 pounds to the 
square inch, at 33 or 34 re- 
volutions per minute, the 
machine has, with an inad- 
equate supply of water, 
since its erection at New 
Orleans, produced a tem- 
perature of 54° below the 
Fahrenheit freezing point. 
The apparatus, it is claimed, will sustain a pressure of 85 
poundsper square inch, or nearly six atmospheres, produ- 
cing a most intense cold, scarcely susceptible of thermome- 
trical measurement. Perfectly dry cold air is said to be 
formed, the contained moisture being condensed into snow 
and appearing at the exit orifice. 
This machine, we are informed, has already received the 
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first prize at the Vienna Exposition. The apparatus now 
operating in New Orleans was built by Eygels, of Berlin, and 
was the first constructed on a large scale in Germany. The 
driving engine is 31x36, and works at from 50 to 55 pounds 
pressure. The patent right for the entire continent has been 
purchased by the Windhausen Ice Making and Refrigerating 
Association of North America. Further information may 
be obtained by addressing the President of the Company, 
Mr. J. Kruttschnitt, Lock Box 144, New Orleans, La. 
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IS IT A DASTARDLY OUTRAGE 1 
Executive Department, International Union of 
Machinists and Blacksmiths. 

Cleveland, Ohio, July 21, 1873. 
Messrs. Munn & Co : 

Dear Sirs: — Enclosed please find a copy of an oath re- 
quired by Messrs. Stearns, Hill & Co., of all the men in their 
employ and all who apply to them for employment. I think 
you will agree with me in pronouncing this attempt, on the 
part of the firm in question, to rob men of their liberties as 
one of the most dastardly outrages, on the rights and pre- 
rogatives of American freemen, ever attempted in this coun- 
try since the ratification of the Declaration of Independence. 
I admired your criticism on the Joliet (111.) Iron and Steel 
Co., and send you the enclosed, feeling confident you will do 
the matter justice. I remain, 

Respectfully yours, John Fehrenbatch. 

The following is a copy of the paper referred to in the 
above letter : 

APPLICATION FOR EMPLOYMENT. 
STEAEN8, HILL & CO. 

I make this application for employ- 
ment in the manufactoryof Messrs. Stearns, Hill & Co., and in all good 
faith do declare, that I am not now a member of, nor will I, during any part 
of the time I may remain in the employ of said Stearns, Hill & Company 
become a member of any "Machinists' and Blacksmiths' Union," or any 
other society or association which assumes to control or regulate the rela- 
tions existing between employers and workmen in any business whatso- 
ever; and that .1 will not countenance or assist in any combination of 
workmen having in view any interference whatsoever with the business of 
said Stearns, Hill & Company, and I hereby agree with said Stearns, Hill & 
Company, that in case I have made any misstatements in this application, 
or in case I shall violate any of the conditions of the agreement herein 
contained.I shall forfeit to said firm of Stearns, Hill & Co.,anyand all pay 
that may be due me at the time of the discovery by them of such misstate- 
ment or violation of agreement. 

Witness my hand and seal at Erie, Pa., this day of 

187 • L.B. 



Erie County, ss. 

Personally comes the above named who being 

dulysworn, deposes and says: That all statements by him made in the 
foregoing application are true. 

Sworn and subscribed before me this > 

dayof A.D. 181 . ? 

As the above documents instance another case of the oft 
recurring difficulties between employer and employee, we 
propose to make them the subject of brief comment. At the 
outset, it may be noted that there is no parallel between the 
"application" quoted and the "receipt and contract" of 
Joliet (111.) Iron and Steel Company recently alluded to in these 
columns, as intimated by our correspondent. The latter 
was an acknowledgment for a sum received, accompanied 
by an agreement by the workman to conform to certain 
conditions in consideration of receiving his legally due 
wages. These provisos released the company from damages 
for accident to the signer from any cause, gave it the right 
to discharge him t at a moment's warning but prevented him 
from leaving his situation without 14 days notice in writing, 
under penalty of forfeiture of his earnings, and, besides, im- 
posed other restrictions, ex post facto in operation, and hence 
clearly oppressive and unjust. In that case the employee 
was obliged to yield to a disadvantage to get his money after 
lie had worked for it, and hence a moment's thought will 
show the circumstances to be entirely different from those 
now under consideration. 

Enclosed with the letter of our correspondent is a printed 
hand bill addressed to the public. So far as we are able to 



understand its purport,it consists of an .answer to statements 
made by Messrs. Stearns,Hill & Co., in relation to matters of 
internal regulation of their shops, subjects which to our 
mind are peculiarly the business of the above firm and not 
at all of the public. There are also some remarks about indi- 
vidual difficulties and recriminations, possessing no general 
interest, so that, in fine, from all the evidence before us, the 
trouble narrows itself down to the simple fact that Messrs. 
Stearns.Hill & Co., for doubtless good and,to them, sufficient 
reasons, have seen fit to exclude society men from their 
works. Now, we hardly imagine that the Union to which 
we are indebted for the above epistle or any other associa- 
tion will have the hardihood to deny that the firm has a 
perfect right to do exactly what it pleases with its own pro- 
perty and manage its affairs as it thinks best, so long as its 
doings are legally conducted and no unjust or oppressive 
measures are exerted. If a concern should decide to employ 
only society men, to the exclusion of all others, would not a 
" dastardly outrage " then be committed on the latter? And 
is not one party, if either, as much entitled to considera- 
tion as the other ? Clearly we think the employers can exclude 
from their establishment whatever person or persons they 
choose, and the remarks of our correspondent, based on this 
grievance,in the usual exaggerated mode of expression com- 
mon to the trades union harangue, are entirely misplaced 
and without substantial foundation. 

We are of opinion, however, on the other hand, that the 
requiring of workmen to sign agreements by which they 
bind themselves to any definite or prescribed course of action 
is not sound policy. It is true that the hand is not obliged 
sign, and that he can refuse the situation as the alternative ; 
but documents of legal form, no matter how innocent in 
tenor, are,by men possessing but vague ideas of the law and 
its restrictions, almost invariably misapprehended,just as in 
the present case the above form of application is stigmatized 
as " bond and mortgage" and "death warrant." The rela- 
tion of employer and employee is very simple and requires 
no such formality ; the former,if he wishes to exclude society 
men from his establishment, should inform himself fully as 
regards a hand before hiring him ; and after arrangements 
are completed, the man can be easily made to understand 
that his first overture toward trade union fallacies will 
bring prompt dismissal and disqualification for re-employ- 
ment. Documents of almost any description are sure to be 
seized upon by unscrupulous persons as a tangible basis for 
unfounded assertion. The mere fact of a paper existing is 
enough for them to exaggerate its purport in order to work 
upon the passions of the ignorant, and thus foment difficul- 
ties alike prejudicial to the interests of employers and em- 
ployed. 
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THE VIENNA SHOW. 

In another column will be found an interesting letter from 
our special correspondent, Professor Thurston, from which 
we learn that he has safely arrived in Vienna and commenced 
his examination of the great show. His first impressions 
of the display are here given, and we cannot refrain from 
remarking how completely the statements made, as regards 
American exhibits, accord with the views expressed by us 
before the opening of the Exposition. The United States 
section is but poorly filled, a fact under the circumstances 
to be expected ; but there is unquestionably an overwhelm- 
ing display of American inventions coming from the work- 
shops of foreign manufacturers. Close imitations of even 
our locomotives, our correspondent tells us, are to be found 
in the space allowed to other countries, exhibited not only 
as specimens of the handiwork of their makers, but as 
American devices, a fact cited as a means of recommenda- 
tion. In spite, therefore, of the poverty of our individual 
exhibit, it will be seen that we are abundantly represented, 
not merely through advertising our own products to the 
world's notice, but by having them heralded for us by other 
nations through the sincerest flattery of imitation. 

The Fourth of July in Vienna was the occasion of a colossal 
jollification by all the Americans in the city. Speeches were 
made by Messrs. Schultze and Adams, and Baron Senborn ; 
also by Professor Thurston on " Agriculture and the Me- 
chanic Arts ;" by Mr. Hill of Massachusetts on "Manufac- 
tures in the Old and New Worlds," and on " Science " by 
Professor Horsford. 
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PROGRESS OF CABS. 

The inhabitants of London and other European cities en- 
joy luxuries in the way of conveyances that the people of 
our American cities know but little about. We allude to 
hacks and cabs, of which some 10,000 are employed in Lon- 
don, and which convey two passengers anywhere within a 
distance of a couple of miles for 25 cents. 

At the International Exhibition, London, a committee, of 
which the Duke of Beaufort was chairman, and Lord Somer- 
set and other prominent persons members, recently made an 
official trial of the various improved cabs presented for the 
prize competition. The committee went through considerable 
exercise in jumping into and out of the various vehicles, and 
finally concluded that there were no very notable improve- 
ments in any of them. 

One of the best was a novelty in the shape of a cab for 
four persons, set on very small wheels. The idea was that 
such vehicles may be started and stopped more easily than 
the large wheeled machines. The traction of the small 
wheels is a little more, but it was contended that the sum 
of the work upon the horse, in ordinary cab traffic, is less 
than the large wheeled vehicles. 

Another improvement for two wheeled cabs was a shifting 
ballast box which the driver could readily move at pleasure, 



and thus counterbalance the weight of the vehicle in respect 
to its pressure upon the horse's back, to correspond with the 
number of passengers occupying the interior of the cab. 



A GREAT UNRECOGNIZED INVENTOR. 

Under this heading the Wool Bulletin devotes a half col- 
umn to the consideration of the marvelous advantages that 
have been conferred upon this country and the world in gen- 
eral by the mechanical duplication of parts, in the man- 
ufacture of machinery ; an idea which, it alleges, is of 
American origin.- The Bulletin says: 

" The American manufacture of implements and smaller 
machines owes its superiority not only to a larger use of ma- 
chine tools, but to an idea more important in its results than 
any merely mechanical invention, and one which is unques- 
tionably of American origin. This idea is the making each 
of the several parts of many different machines interchange- 
able. For instance, in making a lot of muskets, the manu- 
facturer does not fabricate each musket separately, but he- 
constructs each of the smallest pieces of ten thousand mus- 
kets, it may be, separately, and makes them so precisely 
alike that each will fit exactly any one of the ten thousand 
muskets. It is this system which makes it possible for a 
single factory of arms in this country to make more muskets 
in a day than can be made in all England in a month. It is 
this which enables us to supply all Europe with arms and 
to export sewing machines to all the European nations, not- 
withstanding the vastly higher cost of our labor. The name 
of the inventor of this, perhaps the greatest of all Ameri- 
can inventions, but one which from its nature could not be 
secured by patent, is hardly known out of his own town ; 
and the object of this note is to place it on record. 

" We have received from Hon. C. C. Chaffee, of Spring- 
field, formerly chairman of the Committee of Patents in the 
United States House of Representatives, the following note : 

" Mr. Thomas Warner was master armorer at the time the 
musket, in all its parts, was made interchangeable. He is 
credited by his associates with the suggestions that led to 
the result. Out of this has grown all the enormous indus- 
try of the interchange of parts of sewing machines, watch- 
es, and indeed of all machinery composed of a large number 
of pieces; and, as you say, it was the 'greatest discovery of 
the age,' and like all great improvements it has been one of 
growth. Mr. Warner is now in his eightieth year, is hale 
and hearty, walks to the post office every pleasant day — 
three quarters of a mile — and is very justly proud of what 
he has done for mechanics." 



We appreciate very highly the motive of our cotemporary 
in his desire to render honor to whom honor is due ; but re- 
gret that his statements are not supported by the facts of 
mechanical history. 

Perhaps Mr. Warner, as boss of the armory, was the first 
to suggest, in that concern, the making of the parts of the 
musket interchangeable ; but he most assuredly was not the 
first inventor or suggestor of th it method in respect to the 
manufacture of machinery in general. It was unquestiona- 
bly not of American origin. It was a common mechanical 
expedient in use in the old country before Warner was born, 
or the Springfield Armory thought of. 

How entirely at home the Yankee is in the art of self puff- 
ery! He takes to it like a young duck to the water. "It is 
this system," he modestly alleges, "which makes it possible 
for a single factory of arms in this country to make more 
muskets in a day than can be made in all England in a month. 
It is this which enables us to supply all Europe with arms 
and to export-sewing machines to all European nations, not- 
withstanding the vastly higher cost of our labor." We are 
sorry that there is so little basis for so much of the spread 
eagle. 

In respect to fire arms and sewing machines, while it is 
true that we export them, to some extent, the quantity sent 
abroad is but as a drop in the bucket compared to the aggre- 
gate continental production of these goods. 

The practice of Europeans, when they find an American 
invention to be profitable, is to order goods here until they 
can fit up or import the machinery for the manufacture on 
the spot. It is in this way that a temporary exportation 
from this country, of certain novel kinds of mechanism, is 
from time to time produced. But it is only temporary, be- 
cause Europeans have the same appliances that we possess, 
while they pay less for wages and living than the manufac- 
turers of this country. It is therefore impossible at present 
greatly to extend the exportation of American machinery. 
But if the prices of coal and iron shall continue to rise in 
Europe, it will then be possible for the United States to do a 
great mechanical trade with England and the continent. 
-.„•>_• __ 

CONCRETE FOR BUILDING PURPOSES. 

An esteemed correspondent writing from Indianaoplis 
says: "I "Would like to know something about the con- 
struction and durability of cement gravel houses, and I 
write you for the information. Are they durable ? What is 
the cost of building as compared with a like quality of brick 
or frame? Is it better to make foundation of brick or stone 
instead of cement ? We have an excellent gravel bed for 
foundation. " 

In reply t o our correspondent, we would say that the dura- 
bility of concrete walls depends upon the quality of the in- 
gredients. If the sand and the cement are of good quality, 
the walls will be quite as durable as stone walls. The walls 
of some of the ancient buildings of Rome, such as the Col- 
iseum and the Baths of Caracalla, were built partly with con- 
crete and partly with stone, and the concrete remains as 
durable as the stone. Many buildings with concrete walls 
have been erected in the United States ; and so far as they 
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have been constructed with care, they appear well. Some 
buildings erected with building blocks or large bricks made 
ot lime and sand under pressure have proved worthless. 

To erect walls of concrete, the essential thing is to secure 
good mortar in which to imbed the gravel and larger pieces 
of stone. The mortar should be made of cement and sand 
(the cement fresh from the kiln and tested as to its setting 
quality) ; and the sand should be sharp quartz perfectly clean 
and free from loam . 

Clean sand will not soil the hand. Sand may be freed 
from loam by washing. Place the sand in a shallow box 4 
or 6 feet square, or larger, and flood with water, stirring the 
sand with a hoe. The loam will discolor the water and flow 
off with it. Keep stirring and flooding until the water runs 
off colorless. The sand is then clean. 

Combine the dry cement with the sand in the proportion 
of one measure of cement to two of sand, thoroughly mix 
them dry, and just before use add water enough to make a 
thin paste. To this paste add the gravel and small stones, 
and stir them about until the surfaces of the gravel and 
stones are all covered with the paste, taking care that no 
more of the stone filling is added than the paste will coat. 
The mass, thoroughly compounded, should be immediately 
carried and deposited within the boxes upon the wall, and 
the boxes allowed to remain until the concrete is set. The 
time for setting will depend upon the quality of the cement, 
but ought not to exceed from 6 to 12 hours. The propor- 
tions between the cement and sand should vary, in accord- 
ance with the quality of the sand, from two to five meas- 
ures of sand to one of cement. There should be enough 
cement to coat the sand on all its surfaces. 

Concrete is quite as good as stone for the foundations. 
The quantity of gravel used will depend upon its coarseness, 
usually about twice as much gravel as sand. It is better 
that the gravel be of various sizes. The resultant concrete 
will measure no more than the gravel measures ; the cement 
and sand are lost in the interstices between the stones. The 
cost of concrete will depend upon the cost of the materials 
of which it is composed and the labor. These vary in dif- 
ferent localities, but may be estimated from the above data. 



MADDER, VEGETABLE AND CHEMICAL. 

The ordinary red pigments used in dyeing and calico print- 
ing have heretofore been derived from the roots of the mad 
der plant, cultivated in Turkey, Prance, and to some extent 
in the United States. By steeping and fermentation the 
roots are made to yield fine needle crystals of yellow color, 
termed alizarine. If this substance is administered to ani- 
mals, certain peculiar results are alleged to follow. For ex- 
ample, the bones of pigs are made red ; a red circle is pro- 
duced around the iris of the eyes of pigeons; cows give red- 
dish milk and the cream yields red tinted butter. It has 
been suggested that ladies who wish for red hair should 
swallow alizarine. But then it might also make their teeth 
red, and perhaps over-tinge their complexions. 

The cultivation of madder is very extensive, thousands of 
acres of land being given up to the crops, while the prepara- 
tion of the root forms an important branch of industry. But 
the onward march of chemical discovery is likely to effect a 
change, and there is every probability that the occupation of 
the madder root grubber will soon be gone. 

Alizarine, one of the coloring principles of madder, is now 
"xtensively produced by chemical means from coal. When 
oituminous coal is distilled in the production of illuminating 
gas, coal tar comes over with the gas. 

This tar, when again distilled, yields a variety of sub- 
stances, which are separated by the application of different 
degrees of heat. For example, the light, brilliant-looking 
naphtha liquid known as benzole first comes over from the 
tar. If to this benzole nitric acid is added, the product is 
nitro-benzole, a peculiar red oil, having the odor of bitter 
almonds. Distil this with water 1 , acetic acid and iron filings, 
and aniline is produced. The aniline is in turn refined, 
treated with preparations of arsenic and other substances, 
the results being the production of the magnificent series of 
colors known as aniline dyes. Among the last substances 
distilled over from coal tar is anthracene, consisting, when 
pure, of bluish-white crystals. A tun of coal yields about 
one pound of anthracene. The latter, when treated with 
manganese, sulphuric acid, bromine, potash and hydrochloric 
acid, yields alizarine, identical in nearly all of its properties 
with the alizarine of madder roots. 

By the mixture of carbon and hydrogen in certain propor- 
tions, the chemists have artificially produced anthracene, 
from which, in turn, alizarine may be evolved. Thus are the 
productions of the vegetable world imitated in the laboratory. 

The discovery of alizarine in coal tar is credited to Graebe 
and Liebermann, German chemists, in 1868, since which 
time the processes for its production, on a commercial scale, 
have been successfully and extensively introduced. In Ger- 
many there are at present some twelve large manufactories 
of alizarine from coal tar, and the product, which is rapidly 
increasing, is now 22,000 hundredweight per annum, valued 
at $2,000,000. 

Germany also supplies the world with aniline colors. 



THE STAB SHOWEK OF AUGUST 10. 

We hope that our readers will not forget to look for this 
well known star shower, which appears to radiate from the 
constellation Perseus. On the 10th of August, the earth 
annually passes for about six hours through the belt of me- 
teors which originally formed a part of comet III, 1862, re- 
turning once in a hundred and twenty years. 

It is estimated that four hundred million shooting stars 
daily traverse the atmosphere, adding, perhaps, a thousand 



pounds to the earth's mass. These bodies move in space as 
dust clouds or nebulae. When they come within the sun's 
attraction, the nebula assumes the form of a comet, under 
the influence of gravitation, and the comet is gradually 
drawn out by the same force into a ring revolving round the 
sun in the same orbit and periodic time as the original 
comet. 

The star showers bring us specimens from the remotest 
realms of space ; sometimes meteoric irons, containing oc- 
cluded hydrogen from the atmosphere in which the fragment 
was last heated ; at other times, meteoric stones containing 
hydrocarbons and phosphorus. 

Aerolites contain oxygen, nitrogen, phosphorus, sulphur, 
carbon, silicon, hydrogen, copper, iron, cobalt, nickel, man- 
ganese, magnesium, aluminum, etc., probably most if not 
all of the terrestrial elements. Their weight is generally in- 
considerable, but varies up to fifteen tuns. The loud report 
which attends the fall of the larger masses is caused by the 
air rushing into the vacuum in rear of the projectile when 
it reaches our atmosphere. 



PROPERTIES OF SATURATED STEAM. 

yfe have recently received an inquiry, from one of our cor- 
respondents, as to the boiling point of water at different pres- 
sures ; and we propose, in this article, to give the formula 
asked for, with several others. Nearly all the properties of 
saturated steam have been carefully investigated by M. Reg- 
nault, of France, and tables have been prepared from his 
researches. These tables, in very convenient form, adapted 
to English measures, may be found in Charles T. Porter's 
work on the steam engine indicator — a book which contains 
much useful information, in addition. The formulas by 
which these tables are computed are somewhat complex, but 
we will endeavor to render them as simple as possible, and 
we trust that our readers will find them both interesting and 
valuable. 

In a previous article, we have spoken of the absolute zero, 
or theoretical temperature at which all heat motion ceases. 
This temperature is used in making calculations of the pres- 
sure of steam, because water forms vapor of appreciable ten- 
sion at all temperatures except that of "absolute zero. We 
will use the same notation in all the formulas, and will first 
explain the meaning of the terms: T = temperature of the 
steam as shown by the thermometer, on Fahrenheit's scale. 
t = absolute temperature of the steam = 461-2° +T, because 
the absolute zero is fixed by theory at 461'2° below 0° Fah- 
renheit. P = pressure of steam, in pounds, per square inch. 
p = pressure of steam in pounds per square foot = P X 144.. 
L= units of latent heat per pound of steam at the pressure 
P. When water is converted into steam, a portion of the 
heat applied is used in the work done in producing a change 
of state. This heat is not indicated by the thermometer, and 
is called latent heat. A unit of heat is the number of de- 
grees necessary to raise the temperature of a pound of water 
one degree. 1= units of latent heat, in foot pounds of energy, 
per cubic foot of space occupied by the steam at the pressure 
P. The amount of heat that will raise the temperature of a 
pound of water one degree, if converted into work, will raise 
a pound weight through a distance of 772 feet ; conversely, 
to find the units of heat that will be produced by the con- 
version of 1 foot pounds of energy, this quantity must be 
divided by 772. W = weight of cubic foot of steam at pres- 
sure P. V = number of cubic feet occupied by a pound of 
steam at pressure P. 

We will now give the formulas, working out an example 
for each case. 

1. To find the boiling p oint of water at a given pressure, 

t = l — ( j 8-2591 --log.p "7 ~~T2731-62y _ 2731-62 

' VV 396944 4 x (396944)' 2 x 396944 

to find the absolute temperature of the boiling point at any 
pressure, subtract the logarithm of the pressure per square 
foot from 8-2591, divide the difference by 396944, add the 
quotient of the square of 2731 '62 divided by four times the 
square of 396944, take the square root of the sum, subtract 
the quotient of 2731-62 divided by twice 396944, and divide 
unity by the quantity so obtained. 
Example.— P = 30, p = 30 X 144 = 4320, 



-Y Or, 



= l-nf P- a 591-log.4320 (2731-62) 2 
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2731-62 



396944 ' 4 x (396944)* 2 x 396944. 

= 711°. 6. 

Then the temperature of the boiling point, on Fahrenheit's 
scale, is 711-6° — 461-2° = 250-4°. 

2. To find the pressure of steam, knowing the boiling point, 

2731-62 396944 
log.p = 8'2591 — —7 75 — . Or,the logarithm of the 

pressure per square foot for the boiling point whose absolute 

temperature is t, is found by subtracting from 8 '2591 the 

quotient of 2731-62 divided by the absolute temperature of 

the boiling point, and the quotient of 396944 divided by the 

square of the absolute temperature. 

Example. — Temperature of the steam by thermometers 

265 -8°. Absolute temperature = 265-8° + 461 -2° = 727°. 

2731-62 396944 
log. p = 8-2591 - -T^ijr- - p^- =3-75077. 

From a logarithmic table, we determine p=5633'4, and 
the pressure per square inch = 5633-4-v-144 = 39-12 pounds. 

3. To find the latent heat of evaporation : 

L = WJ91-7- 0-695 (T— 32 c ) — 0-000000103 (T — 39-1°.) 
Translating this expression, we have, the number of units of 
latent heat in steam at the temperature T is found by subtract- 
ing from 1091-7, 0'695 times the difference between the tem- 
perature and 32°, and '000000103 times the difference 
between the temperature and 39'1°. 

Example.— T = 321°, L = 1091-7 — 0-695(321°— 32°) — 
0-000000103(321° — 39-l°) = 890-8. 



4. To find the latent heat of evaporation in foot pounds of 
energy, per cubic foot of space : 

/-2731-62 2 x 296944 \ 
1 = p^ — 7— — + p ) X 2 -3026, which may be thus 

expressed: To find the latent heat of evaporation in foot 
pounds of energy, per cubic foot of space, add the quotient 
of 2731-62 divided by the absolute temperature, to the quo- 
tient of twice 396944 divided by the square of the absolute 
temperature, and multiply the same by the product of the 
pressure per square foot multiplied by 2-3026. 

Example.— P = 79-03, p = 79'03 x 144 = 11380. The tem- 
perature corresponding to this pressure is T = 311°, t = 311° 

+ 461-2° =772-2°, 1 = 11380 X (™f- + *£™) , 

2-3026 = 127500. 

5. To find the weight of a cubic foot at the pressure P. 

Were steam a perfect gas, the pressure would vary in- 
versely as the volume, and the weight of a cubic foot could 
be readily ascertained. Experimental researches in the 
density of steam have not been sufficiently extended to ena- 
ble a relation to be established between the pressure and 
volume. Approximately, the pressure varies inversely as 
the tenth power of the ninth root of the volume. More ex- 
actly, the weight of a cubic foot of steam can be obtained, in, 
directly, from the latent hej,t, and we will give the formula 
for its computation in this way : 1-f- 772 = latent heat, in heat 
units, of a cubic foot of steam at pressure P. 

1 

— — ==- = units of latent heat in a pound of steam at 

pressure P. But according to our notation, this is equal to 

L - HenCe '7727w 

1 
obtain, W = 



= L. Solving this equation for W we 



772 x L ' 
Example.— L=916-6, 1=88740, W; 



88740 



= '1579 



772 x 9166 
pounds. 

6. To find the space in cubic feet occupied by a pound of 
steam at any pressure. 

V = y7- Or, to find the volume of a pound of steam at the 

pressure P, divide one by the weight of a cubic foot. 

Example.— W= -08285, V^,^^ 12-07 cubic feet. It 

will be observed that these formulas are progressive, the 
results obtained from one being needed for substitution in 
the next. 

7. To find the hight of a column of mercury at a tempera- 
ture of 32° Fahrenheit, corresponding to a given pressure 
per square inch. 

Rule: Multiply the pressure by 2-037- 

Example. — For 30 pounds pressure, the hight of the mer- 
cury must be 30x2-037 = 61-11 inches. 

Mercury expands 0-Q010085 of its volume for every degree 
of increased temperature. Hence, forany temperature other 
than 32°, a correction must be applied. 

Example. — Suppose that, in the preceding example, the 
temperature of the mercury had been 80°. Then the expan- 
sion would be 61-11 X 0-0010085 X (80— 32)=2-95 inches, 
and the hight of the column of mercury corresponding to 30 
pounds pressure would be 61-11 + 2 '95 = 64-06 inches. 

The results obtained in the preceding formulae are for the 
case in which water boils in the open air at 212° Fahrenheit, 
the barometer standing at 29-913 inches. 

*-••*-« 

SCIENTIFIC AND PRACTICAL INFORMATION, 

COATINS FABKICS WITH TIN. 

According to Richard Jacobsen, linen and cotton goods 
may be covered with a thick and flexible film of tin, which 
gives to them a very silvery appearance. The method to be 
adopted is as follows : Ordinary commercial zinc dust is 
rubbed up with a solution of egg albumen to a thin paste, 
and applied to the goods with a brush or roller. When dry, 
this coating is fixed by coagulating the albumen with steam, 
and the fabric is then placed in a solution of bichloride of 
tin. The tin is precipitated upon the zinc in a very finely 
divided state. The stuff is then washed with water, and, 
after drying, put through the finishing machine, when the 
tin comes out with a brilliant luster. A very beautiful ef- 
fect may be produced by printing different designs in this 
way, or applying the material with stencil plates, and its 
use may be extended to decorations. It is even possible 
that this strong, elegant, and waterproof material may yet 
replace tin foil for packing certain articles. 

PHOSPHO-TTJNGSTIC ACID. 

This acid was first discovered by Scheibler. Its crystal- 
line form depends upon the manner of its preparation, being 
either beautiful, regular octahedra, with strong refractive 
power for light and the sparkle of a diamond, very soluble 
in water and efflorescent in air ; or it occurs in cubical crys- 
tals. Both forms of acid have a property, which is possessed 
also by the phospho-molybdic acid, of precipitating the nat- 
ural organic bases from acid solutions, no matter how dilute. 
A clearly perceptible precipitate is formed in a solution of 1 
part strychnin in 200,000 of water, while 1 part quinine is 
precipitated in 100,000 of solution. The precipitate when 
first formed is very bulky, but, if left a short time in the 
acid solution, it becomes thicker and may be filtered out and 
washed. 

Phospho-tungstic acid is very important in toxicology and 
in judicial chemistry for detecting the alkaloids, since it can 
be safely trusted for separating them from large quantities 
of the liquid, and thus preparing them for further tests. It 
can also be used with advantage for the preparation of sep- 
arate alkaloids. 
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A NEW APPLICATION OF SPECTRUM ANALYSIS. 

We published some months since a brief notice of a lec- 
ture by President Morton on "Fluorescence," in which al- 
lusion was made to some very carious discoveries whioh owe 
their origin to an application of the spectroscope in conneo. 
tion with that peculiar action of light. This subject, how- 
ever, possesses so much general interest that we have thought 
well to prepare, from various papers published by Dr. Mor- 
ton, an abstract of the most important points. Assuming 
that, from the lecture above 
mentioned, our readers have been 
enlightened as to the meaning of 
fluorescence, we pass at once to 
the special application in hand. 

As early as 1852, Professor 
Stokes, the real discoverer of 
fluorescence, had observed that, 
when the light emitted by certain 
fluorescing salts of uranium was 
examined with a prism, it gave 
a spectrum consisting of equi- 
distant, brightly colored, shaded 
bands. He also observed that, 
in the case of two salts, the ni- 
trate and the acetate, these bands 
occupied different positions. The 
spectroscope had not, however, 
at that time been invented, and 
no attempt at accurate measure- 
ment of these bands was made. 

In 1859, the famous French 
physicist Edmond Becquerel, in 
the course of his elaborate inves- 
tigation of phosphorescence, ex- 
amined in a casual manner, with 
a spectroscope of simple form, a 
few of the uranium salts, together 
with other materials, and he gives 
two spectra as representing the 
appeaiances presented by these, 
one standing for nitrate of urani- 
um and canary glass, the other for 

potassio-uranic fluoride, uranic chloride and the mineral uran- 
ite. He also figured the fluorescent spectrum of what he 
describes as " a hydrocarbon of the color of the uranium 
salts, obtained from Fritsche," who was the first to study an- 
thracene and some of its kindred products. 

Bo matters stood when, more than 
a year since, President Morton, 
while engaged in a general study of 
fluorescent phenomena, received 
from Professor E. N. Horsford a 
specimen of the last run of the still 
in certain petroleum refineries, 
whioh was remarkable for its strong 
fluorescence. A study of this ma- 
terial led to the elimination from it 
of a crystalline solid body, of a rich 
yellow color, and possessing the 
property of fluorescence in a da. 
gree quite unparalleled, and show- 
ing with the spectroscope a very 
characteristic spectrum. To this 
body President Morton has given 
the name "thallene," in allusion to Fl £ - "• 

its brilliant green fluorescence. Observing a striking resem- 
blance between the thallene in a certain stage of its prepara- 
tion and commercial anthracene, he was led to a similar spe- 
cial study of that body, which resulted in proving, among 



tas, columns of rock, and pendent stalactites, and, in the 
foreground, the lecturer with his electric lantern, from which 
issues a jet of faint blue light, whose rays fall upon a group 
of figures bearing banners, whose devices are painted with 
the new fluorescent bodies, and which, invisible in the ordi- 
nary light, blaze out as with colored fires when thus illumi- 
nated. 

Having seen this substance ourselves, we were not sur- 
prised to hear that Professor Tyndall, when he for the first 




Fig. 1, FLUOKESCENOE— [Prom a Painting by James Hamilton.] 

time witnessed Its effect (during one of his own lectures, with 
a specimen which Dr. Morton had sent him), expressed his 
surprise and delight in e manner as emphatic as it was un- 
premeditated. 
While work on the abovementioned substances was in pro- 



secured ; and they may be briefly described as follows : The 
porta lumiere, A, Fig. 2, being attached to the shutter of a 
window facing toward the south, a beam of sunlight was 
thrown by it horizontally into the room, and concentrated by 
a lens of twelve inch focus placed at B. At C was placed an 
apparatus (Fig. 3) consisting of a circular horizontal table, 
adjustable up and down on a vertical rod, and turning with 
a click. Around the circumference of this table were eight 
little stalls, capable of holding test tubes or specimen bot- 
tles. By this, means eight dif- 
ferent specimens could be rap 
idly, compared, each in succes- 
sion, by the action of the click 
being brought into an identical 
position with reference to the 
exciting light and the spectro- 
scope. This whole apparatus 
was so placed that an image of 
the sun was formed on the 
tube or bottle nearest to the 
lens, B. A glass tank, filled 
with a strong solution of am 
monio cupric sulphate was 
placed between B and C, and to 
this was sometimes added a 
plate of violet- glass. The 
fluorescent light emittted by 
the substance in C was exam- 
ined by the spectroscope D. 

For examining absorption 
bands everything else remained 
the same, except that the spec- 
troscope was turned round into 
the position indicated at E in 
Fig. 4, and the stand for speci- 
mens was replaced by a plane 
table.D, on which the substance 
to be studied was supported, 
either in a cell of glass or in bot- 
tles. To study the optical be- 
haviour of these substances 
under the influence of heat, a 
little oven, such as is represented in Fig. 5, was em- 
ployed. Iri this, the substance to be examined was either 
placed in a small bottle, at E, surrounding the bulb of a 
thermometer, or between flat strips of glass. The openings 
through the oven were covered by a piece of thin mica kept 








Fig. 4. 

other things, that the, hydrocarbon described by Becquerel 
must have been anthracene, but that the spectrum repre- 
sented by him, and found with all ordinary specimens of an- 
thracene, was due to the presence of a trace of another sub- 
stance, in all probability identical with that described by 
Fritsche as chrysogen. 

These and other results were mentioned in a paper read 
before the American Institute, March 29, 1872. and published 
in their transactions, 1871-2, page 910. After, searching in 
various directions for a further supply of the thallene mate- 
rial, Dr. Morton detected it in some petroleum product 
•brought by Dr. G. F. Barker, from the works of Mr. John 
Truax, in Pittsburgh ; and from the last named gentleman, a 
large amount was obtained, with which a thorough study of 
its physical properties has been carried on. 

For full details of these we must refer our readers to the 
American Chemist and other purely technical journals. 

The wonderfully intense character of fluorescent action in 
this substance led Dr. Morton to apply it in a very striking 
manner during a lecture delivered by him in the Academy 
of Music, of Philadelphia ; and, on this occasion, it so im- 
pressed Mr. James Hamilton, the eminent artist, that he 
made it the subject of a large oil painting, from which our 
artist has developed the accompanying engraving (Fig. 1). 
Here we see the stage set to represent a cavern with its vis- 



Fig. 3. 

gress, Dr. Morton naturally turned to account the same meth- 
ods of examination with other bodies, and among them to 
the uranium salts ; and in this work he was so fortunate as to 
secure the co-operation of Dr. H. C. Bolton, an able chemist, 
who had distinguished himself, among other things, by his 
investigations upon certain of these very uranium salts. 
Working together in this research, Dr. Morton conducting 
the physical and Dr. Bolton the chemical part of the labor, 
these gentlemen have attained results which promise to be 
of no little value, both in practical analysis and in the eluci- 
dation of obscure theoretical points. 

It should be mentioned that, after this work of Drs. Mor- 
ton and Boiton had made considerable progress, a new re- 
search by Becquerel, in the same direction, was published in 
the Annates de Ohemie et de Physique. This, however, is so 
very brief and imperfect, as compared with the work of the 
abovementioned gentlemen, that, while of course depriving 
them of any claim to priority in the field, it in no respect de- 
tracts from the substantial value and importance of what 
they have done, which is in only a few points anticipated by 
anything in Becquerel's memoir. 

The methods of observation, employed by Dr. Morton in 
all these observations, do not differ in any essential particu- 
lar from those before Ksed by Stokes, Becquerel, and others, 
but only in perfection of detail, and the accuracy thereby 



Fig. 5. 

in place by the rings, (J Or. 

Many hundreds of specimen s of uranium salts, in differ 
ent states and in solution, havebeen examined, and number 
less experiments on the effects of heat have been made, with 
the development already of many curious results and the 
promise of others for the future. 

Thus, in the first place, it appeared that while there were 
certain points of likeness, running through the spectra of 
many classes of salts, which are useful as a means of recog- 
nizing their relation, yet that, either by some obvious pecu- 
liarity of character or position, many may be at once recog- 
nized and identified, while others, by their various behavior 
on drying or heating, may be as certainly distinguished. It 
thus happens that the presence of impurities in some of the 
commercial uranium salts were recognized and identified 
without so much as opening the bottles which contained them ■ 




Thus Fig. 6 represents, in 1, the spectrum of the potassio- 
uranic oxychloride, and, in 2, that of the uranic oxychloride 

In Fig. 7, 1 represents the spectrum of the normal uranic, 
acetate, 2 that of the same salt deprived of its constitutional 
water, and 3 that of the sqdio-uranic acetate. 

But what is far more interesting in a sciefSSfic point of 
view, is the fact that a change in composition or the formation 
of a new compound may thus be optically recognized, and the 
actual progress or development watched, step by step. This 
can be best illustrated by a relation of the instance in which 
this method was first applied. 

Having heated for a short time some of the ammojoAo-sul- 
phate of uranium, Dr. Morton noticed that, in place of its, 
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usual spectrum, shown at 1 of Fig. 5, it snowed, as in 2 of 
Fig. 8, one in which, to the former hands, were added as 
many more, each located a little further down in the spec- 
trum than its companion in the original spectrum. Now it 
was evident that water was being driven off from the salt in 
the prooess of heating, and therefore natural to suppose that 
these new lines belonged to a spectrum of the anhydrous 
salt which was being formed and mixing with the other. By 
continuing the heat until no more vapor escaped, the body 
was found to yield the spectrum shown in 3 of Fig. 6, which 
was thus probably the spectrum of the anhydrous salt ; and, 
in fact, the salt in this state, being submitted to Dr. Bolton 
for analysis, proved to be the anhydrous ammonio-sulphate 
of uranium. But this was not all. On further heating to a 



Yet, again in Fig. 11, we have, in 1, the spectrum 
of the normal potassicyuranic sulphate, and, in 2, 
that of the same salt in its anhydrous condition. 

One of the most remarkable developments, how- 
ever, is that which has been obtained by a compari- 
son of the absorption bands seen in various salts 
and their solutions ; thus seventeen double acetates 
have been examined, and a different arrangement of 
these bands has been discovered in each case ; but 
when they are dissolved in water, all are exactly 
alike, and are likewise identical with the solution 
? of the simple acetate, thus seeming to prove that no 
double acetate exists as such in solution, but that all are 
reduced to the simple salt. 



CHEESE SKIPPER EXTERMINATOR. 

Many and varied are the devices which human ingenuity 
has provided for the extermination of the " creeping things 
of the earth." We have set forth at length the lyric effort 
of the inventor whose muse gushed into poesy on the 
inspiring theme of mechanical cockroach traps ; we have al- 
luded to the " deadly bug buster," by which the offending 
insects are persuaded into a hopper, placed under the influ- 
ence of an anaesthetic and stabbed in the back with a pitch- 




Fig. 11. 
In Fig. 12, 1 represents the bands of the Bolid normal ace- 
tate ; 2, those of the same salt when anhydrous, and 3, 





Fig. 8. 

temperature approaching redness, the spectrum changed to 
the appearance shown at 4 of Fig. 6 ; fumes, evidently con- 
sisting of ammonium sulphate, being given off ; and on con- 
tinuing the heat until these fumes were no longer evolved, 
the spectrum assumed the character shown in 5 of Fig. 6. 
This material, again being submitted to Dr. Bolton, and an- 
alyzed by him, proved to be an ammonio-di-u ranic sulphate, 
a salt not before known to chemistry. 

Treatment, more or less parallel to the above, has deve- 
loped a number of similar facts, and has shown that some of 
the spectraj>bserved by Becquerel are not those of he salts 
named, but of mixtures of various hydrates, or even, in 
some cases, of different salts. 

Thus, for example, the annexed engraving (Fig. 9) repre- 
sents four distinct spectra, shown by perfectly pure sodio- 




Fig. 12. 
those given by a solution of the simple acetate or any of its 
double salts. ? 

• Another very interesting result was obtained in observing 
the effect of a rise in temperature upon the position of the 
fluorescent and absorption bands. It was found in a vast 
number of cases that a rise of temperature lowered the posi- 
tion of the bands both of absorption and fluorescence. When 
we remember that the heating of a tuning fork lowers its 
note, and that, wherever bodies change their color by heat 
without involving some chemical action, the tint is depressed 
in the spectrum, we see how this observation fits in with gen- 
eral theory. 

There were no cases in which the displacement was oppo- 
site in direction; the exceptions were simply instances in 
which no displacement could be detected, and the observa- 
tions were made as well with solutions as with the solid 
salts. 

Another application of this method was to the determina- 
tion of the moment at which combination in the case of 
double salts actually took place ; and it was found that in 
all cases the spectrum of the simple salt changed into that of 
the double one only in the act of crystalization. 

The effects of change of state by freezing solutions, 
of great pressure', and of solution in various solvents 
have been extensively studied; and indeed more has 
been done than we can well afford space to enumerate, 
and with results which, as we have shown, are already 
important and promise to be more so. 



Fig. 9. 

uranic sulphate. No. 1 is the spectrum of the normal salt, 
holding, in combination, five equivalents of water ; 2 repre- 
sents a mixture which was one of the first observed, and 
caused no little perplexity ; it is now known, however, to 
owe its complex character to the overlapping spectra of se- 
veral different hydrates. No. 3 is the spectrum of the mo- 
no-hydrated salt, or that containing only one equivalent of 
water; 4 is the spectrum of the anhydrous salt, or that from 
which all the water has been expelled. 
Again, in Fig. 10, we have, in 1, the spectrum of the nor- 



Thb Shoe and Leather Chronicle.— The already 
long list of contemporary journals devoted to special 
interests has, this week, been increased by the appear- 
ance of a well arranged and neatly printed sheet under 
the above title. The extent and importance of the shoe- 
making industry is a guaranty for its extended circula- 
tion. Mr. W. A. Van Benthuysen, of 6 Ferry street, New 
York city, is the editor and proprietor, who will please ac- 
cept our good wishes for its success. 
m <#» * 
Paraffin Gab. — Paraffin oils are now produced at a very 
low price in Austria and Saxony, from peat. These oils 
may be used for the manufacture of illuminating gas instead 
of coal. The gas gives a light three times brighter than 
coal gas, and the apparatus for making gas from paraffin is 
simpler and less costly than the coal gas apparatus. 



Fig. 10. 

mal uranic sulphate which contains three equivalents of wa- 
ter; in 2, that of the mono-hydrate, while 3 is that of a mix- 
ture of the mono- and bi-hydrate into which the normal salt 
is apt to pass if suddenly heated, placed in a vacuum, or 
treated in several other ways. 



How to Mbasurb the Hight of Trees. — When a tree 
stands so that the length of its shadow can be measured, 
its hight may be readily ascertained as follows : Set a 
stick upright (let it be perpendicular by the plumb line). 
Measure the length of the shadow of the stick. As the 
length of its shadow is to the hight of the stick, so is the 
length of the shadow of the tree to its hight. For in- 
stance : if the stick is four feet above the ground, and 
its shadow is six feet in length, and the shadow of the 
tree is ninety feet, the hight of the tree will be sixty 
feet (6 :4 : :90 :60). In other words, multiply the length of 
the shadow of the tree by the hight of the stick, and di- 
vide by the shadow of the stick. 




iork, or else are dosed with large quantities of laughing gas 
so that they meet a hilarious death in violent hysterics. Brief 
mention has been made of the tumbler fly trap, in which the 
hapless fly meets his doom in an alkaline bath ; and recent- 
ly, in glancing over an ancient volume of the English Me- 
chanics' Magazine, we discovered a valuable recipe for poison- 
ing bugs by a material "which they will never fail to eat 
while they can get it, and will as surely die ; it causes them 
to froth at the mouth and to split in the back occasionally." 
Another inventor has now joined the great army which is 
ceaselessly waging war upon the noxious insect tribe, and 
the offspring of his genius is represented in the accompany- 
ing engraving. Its object is the slaughter or, more strictly 
speaking, the asphyxiation of cheese skippers. The cheese 
is placed upon a raised grating within a circular box, the 
bottom of which extends beyond the sides, and is provided 
with a rim. The intermediate annular space is filled with 
water. A tightly fitting cover inclosed the entire box, its 
edge reaching to the bottom of the projecting flange, and is 
rendered airtight by the water packing. Suitable vents are 
arranged for obvious purposes. The unhappy mites, thus 
deprived of fresh air and cut off from the light of day, in 
the words of the patent, "all leave the cheese and drop 
down dead." Why they should pursue such a course, or as 
to the nature of the malady with which they are seized, and 
which invites the approach of the fell destroyer, our origi- 
nal researches, into the physiological constitution of the 
cheese skipper, are as yet not sufficiently extended to enable 
us accurately to determine. Suffice it that, after a period of 
twenty-four hours, their bodies, once so athletic and active, 
are senseless clay upon the bottom of the box. Mr. Caleb 
Green, of Osseo, Mich., patented this useful device on Feb- 
ruary 4, 1873. 

IMPROVED MILK REFRIGERATOR. 
This is an English invention, made by Lawrence & Co. , 
London, who say that, by the aid of these refrigerators, the 
milk intended for transit, or for the making of butter or cheese, 
may be cooled as soon as it leaves the cow, and before any inju- 
rious change can possibly havetaken place. It has long been 
a well known fact that milk is preserved in proportion to 
the rapidity with which it is cooled. Why this is so has 
never been satisfactorily explained, but recent scientific in- 
vestigations have proved beyond a doubt that, when milk is 
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In the digging of a well at Newark, N. J. , the other day, the 
workmen struck '* ile." About two barrels of good oil were 
pumped the first day. The owner proposes to bore deeper 
with proper apparatus, in the hope of finding a more abund- 
ant supply of the valuable liquid. 



suddenly cooled, the infusoria or vital organisms, the cause 
of rapid decomposition, are destroyed, and the milk is con- 
sequently preserved, whereas if cooled by slow degrees, liv- 
ing infusoria will still be found in it. 

By passing warm water through the refrigerator, instead 
of cold, the temperature of the milk may be readily raised 
to any degree required, which, in cold weather, is an advan- 
tage in cheese making. 

The warm milk is poured into the receiver, A, whence it 
passes through the refrigerating box, A, in which is a coil of 
pipes through which cold water enters at D, discharging at 
E, while the cooled milk is drawn off at C. 
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Diurnal Movement of the Earth—Is It Retarded 
at all? 

To the Editor of the. Scientific American: 

In your issue of June 28, " Orthodox " claims that the two 
great tide waves act on the earth's surface as do brakes when 
applied to a revolving wheel. And he (admitting my state- 
ment that the earth is constantly revolving between two 
great never falling waves) asserts that " we have here an 
exact picture of a rotating wheel, to which a brake is applied 
and held in position by some external power." 

Will "Orthodox" be kind enough to inform us what 
" external power" is pressing the tides down on the earth's 
surface ? We have some little idea that there is an internal 
power forcing them up or apart from each other ; for we 
conceive that each wave is highly charged with electricity, 
and is therefore repellent of the other. I would like to 
learn the name and origin of the " external power." If it be 
extra pressure on account of the extra waters, that extra 
pressure is destroyed by the repulsion of battery from bat- 
tery or wave from wave. But even if it did exist, such 
pressure would not act as a brake ; for the oceans of the 
earth, where the tides are and where they are not, do not 
move in opposition to the rotary movement of the earth, but 
are constantly and continuously moving, where not obstruct- 
ed, eastwardly upon the earth's surface, the same as do the 
higher strata of air, far above the earth's surface. " Ortho- 
dox " talks as if the two tides were solid, frozen sheets, 
standing still, in a sense, and bearing and grinding hard 
upon the earth's surface, as she moves round between them. 
But this is not the case, for although the earth passes under 
the tides, the waters composing them constantly run before 
the earth, as it were ; and therefore, friction, through such a 
cause, is impossible, absolutely impossible. 

" Orthodox " supposes that "it is well known that the 
slow retardation of the earth's diurnal motion is an estab- 
lished fact in astronomy." Perhaps 0. will be astonished, 
when I tell him that astronomy does not know, at this mo- 
ment, whether the earth is retarding or the moon advancing. 
The latter is by far the most likely. And even if the former 
were the truth, still the problem has to be solved whether 
such retardation is the result of meteoric accumulation, of 
the withdrawal of matter from the bowels of the earth and 
piling it upon its surface, of the so called friction of the 
tides, of their butting against the eastern coasts of Africa 
and America, or of some hitherto unknown and unadvanced 
cause. We are perfectly willing to admit that friction, ap- 
plied anywhere upon the earth's surface, will tend to stop 
in time the earth's diurnal motion ; but we must know first 
about the friction, and then where and how it is applied. 

Friend " Orthodox " concludes by saying : " If J. H. will sta- 
tion himself at the opposite celestial pole," etc. I have been 
there often in imagination ; and among the last times I was 
there, I saw that upon earth there was a fierce contest going 
on between Old Orthodox and Young Orthodox ; and I was 
glad to see that Young Orthodox was fast gaining the mast- 
ery. Old Orthodox had been, for thousands of years, " bra- 
king " the world, and hindering the progress of science and 
society by the pressure upon the world of its two mighty 
tide waves, ignorance and superstition; and, by this means, 
he (Old Orthodox) had retarded the world's progressive rev- 
olution so much that, under such pressure, the arrival of 
society at meridian splendor was impossible. Young Ortho- 
dox, seeing this state of things, walked boldly forward, with 
true scientific sledge hammer in hand ; and as I see him now, 
he is dealing such blows upon Old Orthodox's head as will 
soon knock out his brains ; and he is every moment lessen- 
ing the pressure, relaxing the hold, and giving the world 
more room to revolve and rotate onward and upward to the 
shining day. 

It was once considered " orthodox " in astronomy to tell 
and teach man that the sun, moon and stars — the whole 
universe — revolve around the earth westwardly every twenty- 
four hours ; that God created the heaven and the earth, the 
sun, moon and all the stars, in six days of twenty- four hours 
each; that Joshua commanded the sun to stand still and it 
did so ; that the earth was flat, and poised upon the head of 
a huge coiled snake ; and hundreds of other things which 
are now proven to be entirely erroneous. And to come down 
to the present time: It was, a short time since, taught that 
the sun is moving in his orbit in " direct " movement ; 
whereas it is now proven, beyond doubt or question, that 
the sun's orbital motion is retrogressive. And so it may yet 
be proven that the earth is not " braked " by the tides ; that 
her diurnal motion is not hindered at all by any power ; but 
that the moon has advanced a little in her orbit, which at 
least is as like truth as the other, although we cannot as yet 
point out how and why. But admitting that the earth is 
retarding: Is not such result as likely to come from a 
cooling and contraction of the earth (admitting that the 
earth is but little more than the bones and sinews of some 
old comet, or the extinguishing embers of an old worn out 
sun) as from tidal friction, meteoric gatherings, material ex- 
tractions and heapings, or any other hypothetical cause hith- 
erto offered or assigned ? 

If the earth be retarding, this last is the most likely to be 
the cause. But we conclude that there is evidence enough 
elsewhere to prove satisfactorily tkat the moon has advanced, 
and will advance ; and so settle the question. - 

Gloucester, N. J. John Hepbtjen. 



The Patent Right Question. 

To the Editor of the Scientific American : 

In expressing my viewB in regard to the first inquiry of 
the Secretary of State, I would consider the question of ex- 



pediency, and the justice of the expedient. This question 
was agitated in England forty-three years ago, when it was 
proposed to abolish the syste'm of patent rights ; and, in- 
stead of being abolished, the patent laws were made more 
liberal. I hope that a similar effect may follow the investi- 
gations by the coming International Patent Congress, to be 
held in Vienna. 

The evidence before the Select Committee of the House of 
Commons, in 1830, proves that many of the most useful in- 
ventions would never have been prosecuted to public advan- 
tage if they had not originally been worked under a monop- 
oly ; and it may be safely asserted that if inventors had 
never been encouraged in their labors by the prospect of a 
reward, proportionate to their success, we should be a cen- 
tury behind in civilization. 

It is stated, in the course of the testimony, that Watt's in- 
vention and the perfection he gave to it during the operation 
of this act of Parliament has proved of more value to the 
nation than can be calculated ; probably as much as the in- 
ventions of Lord Dudley for smelting iron by pit coal, in 
1619, or as those of Hargrave, Arkwright, and Crompton, for 
spinning machinery, about the same date as Mr. Watt's. 
Dudley and Hargrave were not encouraged, but were perse- 
cuted, and their works destroyed by mobs ; after Dudley's 
death, his process lay dormant during a century, probably 
for want of support to him. These great inventions have 
had a close connection, and each one has promoted the pro- 
gress of the other very greatly. 

The steam engine is an invention from which the nation 
has derived immense wealth during the last century, and 
increasing means of wealth for the future. After the enun- 
ciation of the principle of action had been made by De Caus, 
in 1615, and by Papin, in 1690, the real inventors of the 
engine have been : Savary in 1698, Newcomen in 1713, Watt 
in 1769, Trevethick in 1802, Woolf in 1804, and Fulton, in 
America, in 1807. Of these Watt is the only one among us 
who has derived any adequate advantage or recompense for 
his labors. Woolf's failure of a recompense was entirely 
owing to the want of protection by an extension of his term, 
for his engines came into general use in Cornwall soon after 
the expiration of his patent, in place of Watt's engines, and 
with such great advantage in economizing fuel that Mr. 
Woolf would have been amply recompensed if his term had 
been made as long as Mr. Watt's was. 

I think that the quotations above referred to are more than 
sufficient to settle the question of expediency in the adoption 
of a liberal policy toward inventors. If the principles of 
justice only were taken into consideration, those who devote 
their time and energies to the study of new improvements 
would be entitled to a compensation for their labors and ex- 
penses even in case of failure, and in case of success they 
would be entitled to a recompense proportionate only to the 
labor, ingenuity and expense they have bestowed upon their 
invention. But as the rights of individuals are subordinate 
to the interests of the community, it becomes expedient to 
encourage men to study improvements by the prospect of a 
future reward, adequate, not to their labors or expenses, but 
to the usefulness, to the value, of their inventions. The 
grant of a patent, in certain cases, may not repay the actual 
outlay of the inventor ; in other cases it may prove an ex- 
travagant reward when its value is compared with the origin 
of the invention. I can cite an instance of a patent, origin- 
ated in a dream, being sold afterward for thirty- six thousand 
pounds sterling. The inventor in this case received a re- 
ward to which he had no claim on the grounds of justice, 
while Hargrave, Arkwright, Crompton, Woolf and many 
others derived no profit from their inventions, although they 
obtained patents from their government. 

A monopoly, whether held by the State or by private indi- 
viduals, being, in any case, an infringement of equal rights, 
is contrary to justice ; therefore the grant of exclusive prop- 
erty, even for a limited period, of a new improvement to 
the inventor cannot be considered as an equitable means of 
recompense. Laurens E. de Waeu. 

Baltimore, Md. 

To the Editor of the Scientific American: 

I cannot drop this question where your reply to my former 
letter leaves it ; for I am even more assured that inventors have 
a right which you do not recognize. It is a personal, individ- 
ual title, which is superior to any claims of society, and one 
of the many for the protection of which society is organized : 
the same inherent, sacred and inviolable right which a pa- 
rent has to the possession of his children. The government 
which does not recognize this is of a necessity weak and un- 
stable, because it has not the full support of the individual. 
The same law of justice which applies to the one has equal 
force for the other ; hence, it is as much the duty of the 
State to support the individual in the maintenance of those 
rights as vice versa. And I have yet to learn that the State 
can take from me either my property or liberty without, in 
the one case, rendering an equivalent, and, in the other, ex- 
cept as an act of self preservation. If my land is wanted, 
damages and benefits are assessed, and I am recompensed ; 
if my liberty, because the protection of public and individual 
rights demand it ; if my life, because I have forfeited that 
which I, as one member of society, was bound to maintain ; 
but the condition which elicits forfeiture, according to your 
theory, is that in which every member of society exists, thus 
assuring him of no security except as the whim of society 
may direct. This is nothing more nor less than despotism, 
and is contrary to the spirit and principle of a government 
which is preeminently " from the people, by the people, and 
for the people." 

It is of course expedient for the State to offer premiums 
for inventions, discoveries, improvements, etc. ; but I cer- 



tainly do not understand that it can, by any "law of justice 
or natural right," appropriate to its own use an invention 
until certain conditions are fulfilled. If it could, civil gov- 
ernment would be a failure, and progress would be retro- 
grade. Now, although an invention is, in one sense, an off- 
spring, it assumes the character of transferable property, 
which makes it marketable, and its price is the exclusive 
ownership and consequent enjoyment of its benefits for a 
term of years. Hence my reason for regarding a patent sim- 
ply as an official statement to the world that the inventor is 
the sole owner, and that it is, or should be, subject to the 
laws which govern other property until the term of years 
has expired, when it then belongs to the State by virtue of 
the compact entered into between the State and inventor, at 
the time when the patent was issued. In the end, it amounts 
to the same thing as if it originally belonged to the State, 
and its monopoly by the inventor was tolerated for a season, 
eventually to be seized by the State, as you say ; but it is 
degrading the office of the inventor if we say " it belongs to 
us ; you found it, but it is not yours. " For if the Giver of 
all has given to him light which He has not to others, it is 
manifestly his by an inalienable right until such time as he 
shall make mankind the recipient of what it is in no wise 
the claimant ; thus following out the law that every man 
must, by the exercise of his own abilities, first provide for 
himself, and after that comes the privilege and duty of giv- 
ing, of his plenty, to those who are less fortunate than him- 
self. J. E.Wilson. 
Bridgeport, Conn. 

To the Editor of the Scientific American : 

It seems to me that it would be a lamentable thing for 
inventors to accept what you state in reply to the questions 
asked by the State Department, on pages 7 and 8 of your 
current volume. A patent is a private monopoly just as any 
other species of property is, and it is surely a disguised form 
of communism to speak of it as a tyranny and an infringe- 
ment of equal rights. Inventors are comparatively few and 
poor, and it is easy to be blinded to the truth in regard to 
their rights ; but if they were a large and wealthy class, such 
as the manufacturers and other classes of wealth-creators 
among us, the very assertion that their products are by nat- 
ural right the property of their fellow men, without compen- 
sation, would refute itself. 

Of course every man is " bound to contribute his best pow- 
ers of mind and body to promote the common welfare ;" but 
that does not abrogate his individual right to the property 
he may acquire while doing so. It is, in fact, the strongest 
guarantee that he shall be protected in its enjoyment. Soci- 
ety is the offspring of individual compromise ; and, in con- 
sideration of its protection to us, we give over to it the con- 
trol »f ourselves and our property, so much as may be ne- 
cessary for the mutual benefit of all. 

You say that ' ' patents are granted upon the ground of 
expediency, not of justice ;" but I am sure that the official 
patent is only the authorized public evidence of an invention, 
and that the right to the invention existed before the public 
issue, which is only the guaranty. Therefore it seems to me 
that the converse is true, that patents should be granted 
upon the ground of justice, and that governments after a 
time (with the consent of the patentee, given in the fact of 
application) do not resume but, upon the ground of expedi- 
ency or necessity, seize upon the invention for the free 
use of all. The supposed discoverer of bread should, there- 
fore, not have had a monopoly of it to the detriment of all. 
His right existed, but necessity compelled the State to take 
possession, that is, to refuse to protect. So it is with patents ; 
when the invention is made, it, by right, belongs to the in- 
ventor, and it can only be taken away by the sovereign pow- 
er of the State, exercised for the protection of its citizens. 
If it would benefit the nation to exercise this power, let it be 
done, and let the patent laws be repealed, so that all may 
comprehend the matter ; but in the name of human progress, 
do not put our noble army of inventors in the position of 
suppliants for favor at the expense of justice and the rights 
of their fellow men. 

The view advocated by you is held by many; but it is 
surely wrong, and I hope soon to see the day when the 
Scientific American will take its place, as the mouthpiece 
of American inventors, upon the side to which natural jus- 
tice, material prosperity and private interest inevitably lead. 
I have written this article because I sincerely feel that this 
heresy, as I believe it to be, must be met, or it will fasten 
itself upon legislation to the blight of the spirit of invention 
at home, and to its repression, where it is less able to speak 
for itself, abroad. J. W. Heysinoer. 

Philadelphia, Pa. 



Hatching from Cold Eggs. 

To the Editor of the Scientific American : 

Having taken interest in the articles published in . your 
paper, on " The Egg," particularly in a communication signed 
I. H. P. in your number of June 14, in which the writer 
supposes that the eggs, which were cold for four hours, 
would hatch, I cannot refrain from relating an incident, 
which occurred under my immediate notice, which I think 
is much more remarkable than the One before mentioned. 

A hen having left her nest for two days and a night, after 
setting within two or three days of the time of hatching, and 
the eggs being perfectly cold, out of curiosity I determined 
to try an experiment. I removed them to a garret room, which 
was very hot, the thermometer in the coolest part of the 
house being at the time 95° Fah. On the third day from 
the time the eggs were left by the hen, they hatched by 
themselves, and the chickens are now running about the yard 
quite strong and hearty. I would like to know if any one 
ever met With such an incident. H. E. H. 
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THE GREAT EXPOSITION-LETTEK FROM UNITED STATES 
COMMISSIONER PROFESSOR R. H. THURSTON. 



NUMBEE 4. 



Vienna Welt-Ausstellung, June, 1873. 

On arriving in Vienna, after passing the douane, the 
stranger finds himself confronted by a most important prob- 
lem, namely, to determine where he shall find accommoda- 
tion during his stay. Experience teaches that a week's no- 
tice may be insufficient to secure rooms at an hotel ; and, 
although we had taken this precaution when in London, we 
were compelled to drive from one hotel to another until we 
finally found refuge in a queerly arranged old building, 
whose lofty and once finely decorated rooms had probably 
been the scene of many interesting events in earlier days. 
The oddly caparisoned bedstead in our sleeping room, the 
great and ancient porcelain stove towering up in one corner, 
the antique furniture, and the absence of all modern improve 
ments, indicated that the wealth of the family which had 
erected this pile of buildings had long since taken to itself 
wings. Neither the place nor the price suited us, and we 
moved into one of the modern hotels (of which a dozen or 
more have been recently erected in Vienna) at the earliest 
possible moment. After becoming fairly settled in our new 
quarters, and recovering somewhat from the fatigue of the 
journey, a visit was made to 

THE WELT-AUSTELLUNG. 

As we rode up the central avenue of the Prater, as the 
Viennese call the noble park in which the exhibition is loca- 
ted, we caught sight of the industrial palace, and, above it, 
the great dome of the rotunda. The first sentiment was one 
of disappointment, for its unusual size is, to some extent, 
concealed by the lack of surroundings with which to compare 
it, and its somewhat ungraceful shape and peculiar propor- 
tions do not aid the mind in the effort to realize that this is 
the largest dome in the world. Like all very large objects, 
it requires time and repeated visits to enable the spectator 
fully to realize its magnitude, and to appreciate it as a tri- 
umph of architectural construction. 

The first visit to this wonderful exhibition of the products 
of all nations is bewildering and fatiguing in the highest 
degree. The visitor comes away confused and dissatisfied. 
He can hardly remember whether the splendid silks and 
satins he has seen are the product of the looms of France or 
China ; whether the dazzling collections of gold and silver 
ornaments and of precious stones are exhibited by oriental or 
occidental nations ; and even which continent excels in the 
exhibition of the products of the metal industries remains 
undetermined. Our first impression in regard to the display 
made by the United States was decidedly confirmed, how- 
ever, by more systematic and leisurely subsequent examina- 
tion. In quantity, we are far behind every civilized nation, 
and, even in some important departments, we are excelled 
by some uncivilized countries. Many of our most import- 
ant and characteristic industries are entirely without repre- 
sentation, and those which are represented at all appear 
only partially and in disjointed divisions. 

Other countries exhibit very complete and thoroughly well 
arranged 

MINERAL AND METALLURGICAL COLLECTIONS, 

illustrating their natural resources. In the United States 
show, excepting Professor Cox's excellent collection of In- 
diana minerals and productions, and two or three other 
similar local exhibits, there is little to indicate that we pos- 
sess more extensive, more valuable, and more accessible min- 
eral resources than any country on the globe, and that we 
are earnestly and intelligently working at developing them 
as rapidly as we can earn or borrow the capital requisite. 
Rock drills and mining tools are not exhibited in our section. 
Had they been placed here in competition with their Euro- 
pean rivals, they would have readily carried off the premi. 
urns, and would have readily entered the foreign markets- 
The Burleigh drill is exhibited by Germany, and seems to be 
well and favorably known. Of 

TEXTILE PRODUCTS 

we exhibit but few samples ; and, although those are ex- 
cellent in quality, the stranger who may compare our de- 
partment in this group with those of other nations would 
be led to believe that the United States is far behind 
other, and far less important, countries in the extent and 
variety of textile manufactures. We exhibit a good coll. 
lection of leather, and a few manufactured leather goodst 
Our great India rubber industry is practically withou- 
representation, although it is one of our peculiarly Amer- 



ican, and markedly successful, manufactures. Our manu- 
facturing jewellers do not exhibit, and, of manufactured iron 
and steel products, many single firms, of nearly every other 
country, present far more extensive and far more interest- 
ing collections than appear in the whole of the space ap- 
portioned to the United States. 

Similar remarks will apply to every other group in the 
official catalogue, except, perhaps, Group XIII, which in- 
cludes machinery ; and, even here, our exhibition is by no 
means what it should be. Our collection of 

SEWING MACHINES 

is exceedingly extensive ; and the elegance in design, the 
beautiful finish and the fine work done by our best makers 
excite universal admiration. 

The exhibition of mowing and reaping and similar agricul- 
tural implements from the United States also stands unri- 
valled in extent and in quality, but Great Britain is far 
ahead of all nations in the heavier classes of portable engines, 
steam plows, and road locomotives. We have sent none of 
these. Our wood and metal working tools are, at least, well 
represented, and Whitney's pail making machinery and the 
small collection of shoe manufacturing machines, from New 
England, with several single machines, represent, in an in- 
teresting manner, the peculiar talent possessed by o»r me- 
chanics in designing machines for special purposes. 

We have in our section no representative of our standard 
drop cut-off engines, with regulation by the adjustment by 
the governor of the point of cut-off ; although the fact that 
nearly every other manufacturing country exhibits engines 
of the Corliss pattern may enable us to claim the credit 
which is due to our inventors in this field. Of the smaller 
and less complex classes of engines, we exhibit several su- 
perior examples. We find but one or two exhibits of cotton 
or woolen machinery in our section, although here, and in 
woodworking machinery, our mechanics are represented by 
creditable copies from almost every other country. 

Not a locomotive appears from the United States, but close 
imitations of the standard American types appear elsewhere. 
Copies of our sleeping cars and other railroad stock are shown 
by several European builders. 

Indeed, American mechanics are universally copied, and 
their genius finds its illustration in every section of the 
machinery hall. They are more fully represented, in many 
departments, by the exhibits of foreign countries than in 
that of their own. So patent is this latter fact that it is a 
subject of general remark among those visitors, of whatever 
nationality, who are familiar with our position as a nation 
of mechanics. Every product of American inventive genius, 
from the sewing machine to the steam engine, is imitated, 
and the copy appears here, while the original frequently, in- 
deed generally, remains at home. Some of these imitations 
and copies are exceedingly creditable, and, in some cases in 
the British section, they even excel the original in some re- 
spects. In many cases, the imitation is declared in the cir- 
culars of the foreign manufacturer, and they are usually 
perfectly willing to acknowledge their indebtedness to us. 
They seem to look upon the fact as one of the strongest re- 
commendations of their work. Jury work will soon bring 
these instances more fully under observation, and in suc- 
ceeding communications they will be noted as they appear. 

Excursions are proposed into the neighboring country, 
which promise to be enjoyable, as well as instructive. One 
of these excursions was made a few days ago to 

KOLIN, 

in Bohemia, where the party spent the day with the venera- 
ble Ritter von Horsky von Horskysfeld, who has had the 
boldness and the enterprise necessary to break down the 
conservatism which impedes progress in this country so se- 
riously ; and who, by the introduction of agricultural ma- 
chinery, some of it imported and some of it his own inven- 
tion, has increased threefold the income from his great 
estate, 6,000 acres in extent. A special train left Vienna, 
late on Friday evening, carrying the party, among whom a 
half dozen of us were " aus Amerika." After riding all night, 
we breakfasted at Kolin, at 8.30 next morning. Our meal, 
which consisted of a glass of bier and the beautiful bread 
for which this country is justly celebrated, was quickly 
despatched ; we re-entered the train, and were soon at Karo- 
linenhof, entering the place through a beautiful deer park, 
evidently greatly to the consternation of the beautiful ani- 
mals whose home it was. They had never before seen a 
railroad train, for the rails were laid expressly for our ac- 
commodation ; and we caught occasional glimpses of the 
does scampering off as rapidly as the less fleet motion of 
their pretty fawns would allow. The masculine members 
of their family, being unimpeded, were all out of sight long 
before our train could bring us near their resting places. 

The party were received and entertained with character- 
istic hospitality by the host, and, after an inspection of the 
farm buildings, which were remarkably well built and well 
arranged, and after examining his singularly heterogeneous 
collection of old and new, rude and creditable, farming tools, 
the cattle were presented for criticism. Many were of Hun- 
garian stock, long horned, large framed and muscular, ex- 
cellent for draft but of little value for other purposes.. The 
remainder were of Swiss and other breeds, smaller and bet- 
ter filled out, sleek and well kept. 

A gabelfruJistuelc followed : a more pretentious meal than 
the preceding, but at which the absence of meats and of plain 
bread was not compensated by the abundance of native wines 
and of beer, excellent although they were, nor by the varie- 
ty of cake presented. Before breakfast was over, the car- 
riages, which had been collected from neighboring domains 
for miles around, had been brought up, and the party was 
soon comfortably seated in ninety-six of them, and those re- 
maining unoccupied were sent home again. 



THE FIELDS, 

through which the long procession passed, were in fine con- 
dition. The principal crops seemed to be wheat, rye, and 
beets. The latter were the sugar beet, and a large propor- 
tion of the cultivated land was devoted to its production. 

We were given an opportunity to witness the operation of 
all the agricultural implements used by our host, and also 
of the Fowler steam plow. Some of the latter are in use in 
our own country, and the time cannot be far distant when 
the steam plow will supersede the ordinary apparatus on all 
the large farms of our Western prairie districts. The man- 
facturers of the Fowler apparatus in England are building 
up a splendid business. At one point, we were shown the 

ROPE TRAMWAY 

in operation, transporting clay a long distance across the 
farm to the compost heaps, where it was used to correct the 
sandy character of the soil under cultivation. The wire rope 
was about five eighths of an inch in diameter, running over 
pulleys of thirty inches diameter and a hundred feet apart, 
at the rate of about four miles per hour. In such situations, 
this method of transportation affords many advantages over 
any other, from its cheapness of construction, its adaptation 
to every variation in the character of the country over which 
it is led, and its low cost of operation. Roebling & Sons, of 
Trenton, N. J., have been the pioneers in the introduction of 
wire rope transmission in the United States. 
An inspection of a well arranged 

SUGAR MANUFACTORY, 

where the sugar beets raised on the farm are worked up, a 
visit to the American elevator, as it was called, where the 
grain is all cleaned, dried, and winnowed, and finally an ex- 
cellent dinner, with speeches and congratulations in all Ian 
guages, were the closing events of this most interesting ex- 
cursion. R. H. T. 



The Hartford Steam Boiler Inspection and 
Insurance Company. 

The Hartford Steam Boiler Inspection and Insurance Com- 
pany makes the following report of its inspections in the 
month of May, 1873 : 

During the month, 1,237 visits of inspection were made, 
and 2,386 boilers examined, 2,017 externally and 754 inter- 
nally ; 168 were tested by hydraulic pressure. The defects 
in all discovered were 1,062, of which 218 were regarded 
as dangerous. These defects were in detail as follows : 

Furnaces out of shape 29 — 8 dangerous ; fractures, 59 — 23 
dangerous ; burned plates, 34 — 18 dangerous ; blistered plates, 
133 — 32 dangerous ; deposit of sediment, 173 — 25 dangerous; 
incrustation and scale, 197 — 16 dangerous; external corro- 
sion, 62 — 10 dangerous; internal corrosion, 18 — 9 dangerous; 
internal grooving, 1 2 — 4 dangerous : water gages defective, 
58 — 7 dangerous ; blow-out defective, 17 — 1 dangerous; 
safety valves overloaded, 14—2 dangerous ; pressure gages 
defective, 180 — 24 dangerous; without gages, 135 — 8 dan- 
gerous ; deficiency of water, 9 — 3 dangerous ; braces and 
stays broken, 29 — 12 cases placed the boilers :n dangerous 
condition ; boilers condemned as unsafe to run, 8. The 
defects enumerated in the above report are sufficient to show 
the importance of good care in the use of boilers. The ten- 
dency is to run boilers too long, and inspectors are often 
asked if they cannot "fix things up for another year, six 
months, or even one month." We are sorry to say that, in 
some instances, those who have used boilers for years do not 
(or will not) understand that an overworked, worn out boiler 
is unsafe, even when the evidences of weakness and insecu- 
rity are most shockingly visible. There is a disposition to 
" patch up and run along" a little longer, and so the matter 
often goes until accident and disaster put an end to such 
recklessness. If any persons pursuing such a course read 
this article, we desire to say to them that the kind of economy 
they practice is not infrequently attended with great loss of 
life and property. 



A. Preventive against Hot Journals 

We have received a sample of a new elastic waste, which, 
from its appearance and the statements made as to its 
merits, seems superior to cotton or wool for the packing 
of journal boxes. It is composed of cow hair, sponge, 
and asbestos, and is quite elastic, a quality, we are informed, 
which effectually prevents its caking in the , receptacle. 
The agents, Messrs. W. E. Allen & Co., of No. 4 Great Jones 
street, in this city, submit many testimonials as to the value 
of the compound from railroad officials by whom the article 
has been in use. 

The advantages claimed are that the material is com- 
posed of incombustible and lubricating substances, wears 
longer than cotton or woolen waste, does not grind into mud, 
requires less oil, saves several brasses per annum in each 
journal, reduces friction and hence economizes traction 
power, and, lastly, effectually prevents the heating of jour- 
nals. The invention, which has recently been patented, 
is known as Devlan's Patent Elastic Waste. 

— m t a» m 1 

Meteoric Iron from California. 

The analysis made by Mr. F. A. Cairns, assistant in the 
School of Mines, Columbia College, of this city.is as follows : 

Iron 81-480 Calcium 0'163 

Nickel. ..... 17-173 Carbon 0-071 

Cobalt 0-604 Silicon 0-032 

Aluminum. . 0'088 Phosphorus 0-308 

Chromium. . . 0'020 Sulphur 0-012 

Magnesium.. 0010 Potassium 0026 

Total.. 99-987 
Of the twelve elements quantitatively determined by this 
analysis, aluminum, calcium, and potassium have been 
rarely observed in meteoric iron — meteors free from silicates 
— while the absence of copper, tin, manganese and sodium 
will be noticed.— American Journal. 
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PNEUMATIC SCHEW VENTILATOR EOB. CABS. 

It is no very difficult matter to promote currents of air in 
railroad oars by means of the ordinary tubes and funnels, 
properly arranged; but to prevent the entrance of smoke, 
cinders, and disagreeable fumes with the incoming draft is a 
difficulty to obviate, requiring more efficient apparatus than 
the common devices above alluded to. 

The improved ventilator, which forms the subject of Our 
illustrations, aims to remedy most existing evils in quite a 
novel and ingenious manner. To a common spindle a wind 
wheel, A,of four or more paddles and a screw are attached, B. 
The screw, driven by the wind wheel, revolves in a cylinder, 
C, set upon the roof of a car, 
or connected with it sideways 
by an elbow pipe, D. A per- 
forated cylinder is set on cyl- 
inder, C, and supports a plate 
which protects the opening, 
aDd forms a support for the 
portion around which the tur- 
ret or hood revolves. The 
wind wheel and the sides of 
the perforated cylinder ex- 
posed to the current of air are 
protected by the turret, which 
forms a shield around the open 
part, and moves independent- 
ly of the motion of the wheel 
and screw, following that of 
the vane, B. In the direction 
of the vane the upper half of 
the turret is perforated on the 
right or left, as the case may 
be, the openings being slight- 
ly larger than the paddles. 
This arrangement is of impor- 
tance, because the returning 
paddles meet with little resist- 
ance, being shielded by the 
other closed half of the tur- 
ret; the wind wheel conse- 
quently revol ves at a high velo- 
city and with it the screw. The 
latter is of peculiar construc- 
tion ; it is a double half spiral, 
winding from right to left and 
left to right around the spin- 
dle. It is made of thin sheet 
metal, and its diameter corres- 
ponds nearly with that of cyl- 
inder, C, leaving only room 
enough for play. This form 
of the screw is claimed to se- 
cure an excellent ventilation 
with a lower velocity than is 
required for fans. 

It is evident that, with every 
revolution, the air before the 
spirals is pressed out of the 
way, upward if moved to the 
right, downward if to the left. 
The inventor states that actu- 
al trials on a running train have proved that the screw will 
make at least from 500 to 600 revolutions in a minute ; and 
consequently three ventilators, of 8 inches diameter of screw 
and 5 inches high, will remove the volume of air in a pass- 
enger car in about 15 minutes when running at the above 
speed. No drafts are produced, and the air changes con- 
stantly, the effect being not a; all disagreeable to the pass- 
engers. Smoke and gases and fine dust also disappear rap- 
idly. 

The principal operation of the invention 
is suction, to bring away the foul and vi^ 
tiated air, openings for introduction of 
fresh air being easily provided ; or when 
a still more vigorous ventilation is re- 
quired, the apparatus, with a slight al- 
teration of the turret, can be set to for- 
cing air into the car. 

Fig. 1, in section, shows how the device 
can be attached to the skylight in the 
raised roof of a car. Fig. 2 shows the 
mode of attaching the ventilator to the 
flat roof, and also how the opening, in 
which the screw revolves, is protected 
against wind, dust and rain, the aperture 
for the exit of air from the car being on 
the opposite side. Fig. 3 is a section of 
the socket for the spindle, lubricator and 
hanging cup. If the lubricator be filled, 
re-oiling will not be needed for months, 
friction, it is claimed, being reduced to 
a minimum. The hanging cup serves to 
catch any oil that leaks out. A circular 
register may also be attached to the bot- 
tom of the cylinder to open or shut, for 
graduating the ventilation at pleasure. 
In Fig. 1, doors like those now in use will 
answer the purpose. 

This entering draft, it is suggested, 
may be conducted around the stove so as 
to warm the interior during cold weather. 
Patented December 31, 1872, by Philip 
I. Schopp, C. & , who may be addressed 
for particulars at No. 44S W. Jefferson 
street, Louisville, Ky, 



Safety Valve Levers. 

An esteemed correspondent, J. M., of Cal., says: " I no- 
tice that some of your correspondents are puzzled how to 
compute the effective pressure that a taper safety valve lever 
adds to the load on the valve. Take the weight of the lever 
and make a mark on the side of the lever on line with the 
place where the lever rests on the center of the valve spin- 
dle, or at exactly one distance from the fulcrum. Make a 
loop of wire, slip it on the lever to the mark, hook a spring 
balance on to the wire, and raise this balance till the lever 
floats clear of the valve spindle; the number of pounds in- 
dicated on the face of the spring balance will be the weight 




PNEUMATIC SCREW VENTILATOR FOR PASSENGER CARS. 



that the lever adds to the load on the valve.' 
be a simple and easily accessible device. 

*-*»,-«. 



This seems to 



ABBE'S PATENT BOLT FORGING MACHINE. 
It has long been a conceded fact, that, in forging bolts the 
four or six sides of the head should be acted upon by the 
forging dies without moving the bolt blank from the posi- 
tion in which it is first held, and that the forging dies should 
be wider than the bolt head, so as to leave no fins on the 




ABBE'S PATENT BOLT FORGING MACHINE 



corners of the head. The object of the inventor of the 
herewith illustrated machine has been to produce a tool 
which should combine these advantages with all the require- 
ments of every class of bolt forging. Four dies are used, 
and the bolt is held firmly and securely in one position until 
finished, always, it is claimed, producing a bolt, under the 
head, just the size of the rod, with the sides of the head in 
parallel lines with the body. All classes of bolts and shapes 
of head desired are made, especially the fish joint or T 
headed bolts, which, y?e are informed, cannot be made on 
machines where the bolt is turned to receive the action of 
the forging dies. The production of the apparatus varies, 

with the size of the bolt to be 
forged, from eight to sixteen 
per feet bolts per minute; and 
changing from one size of 
bolt to another, or from one 
shape of head to another, it 
is stated, requires hardly a 
moment's time, especially 
adapting the device to the 
use of railroad shops. 

Among the points of ad- 
vantage claimed are, first, 
simplicity ; every bolt and 
joint being dispensed with 
except those which produce 
the result of working the 
four dies, while there are 
neither gears, cams, nor 
springs about the machine, 
thus saving to the user both 
the expense and the time oc- 
cupied in making necessary 
repairs. The slides are all 
gibbed so that any trifling 
wear can be readily taken up 
without removing the slides 
to put on a thin strip of iron. 
The sliding surfaces are al- 
ways running in oil, as they 
are placed above the water 
and cinders. The machine 
is provided with a cupboard 
for its tools, a new feature 
in this class of devices. 

The holding vise is opera- 
ted by a handle, A, attached 
to the cross shaft. On each 
end of the latter are the 
arms, having links, B, at- 
tached to work the sliding 
frame, which open the radi- 
al arms that carry the hold- 
ing dies. These holders are 
backed up by a filling-in 
piece, adjusted forward by 
means of the screws. The 
length of the bolt is gaged 
from one inch upward by 
adjusting the end screw. 
The driving wheel is in op- 
eration all the time : the machine only when it is forging the 
bolt. The long slide carries the bottom die on its lower end. 
The top slide die, C, works on the face of the long slide, 
which is actuated by two levers, D, E, having curved slots, 
the top die slide having one lever with reverse curve, all 
working on the same pin. The pin in the upset carrier, F, 
passes through the curved slots, and as it acts back and forth 
moves them in opposite directions. The side dies have their 
motion by means of links, G, attached to the upset carrier. 
When the bolt blank is placed in the 
holders and clamped tightly by means of 
the handle, A, the handle, H, clutches in 
the driving wheel with the shaft, the up- 
set carrier advances by means of the con- 
nections to upset the iron, the forging dies 
being all open. As the upset carrier re- 
cedes to half stroke, the side dies compress 
the sides of the head, and at extreme end 
of stroke the top and bottom dies act up- 
on the other two sides of the head, and so 
continue to do until the bolt is finished, 
which is done in four revolutions of the 
driving wheel. 

Two sizes of these machines are now be- 
ing manufactured, one for both large and 
small bolts, and the other more particu- 
larly for the smaller sizes. 

Two patents have been granted for this 
header, bearing date of May 1, 1870, and 
June 6, 1871, respectively, while a third is 
now pending. 

For further particulars address the in- 
ventor, John B. Abbe, or the manufactur- 
ers, S. C. Forsaith & Co., Manchester, N. 
H. , at whose works the machines can al- 
ways be seen in practical operation. 

Nbw Plastic Composition. — A new 
plastic composition, said to be capable of 
very pretty effects, consists in mixing 
finely divided mica with liquid shellac. A 
paste or putty is made of these substances, 
and then pressed by means of dies into any 
desired ornamental form. 
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From the Fourth Annual Report of Charles V. Riley, State Entemologtst 
of Missouri.] 

THE CECBOPIA SILKWORM. 

AUacus \_Platy8amia\ Cecropia, ~L\n.—(Lepidoptera t Bombycidce.) 
The Cecropia silkworm is common, and its great size and 
beauty attract general attention. It is also more easily ob- 
tained, for the cabinet, than most of our other large moths, 
because its cocoon is always fastened to a twig where it re- 
mains all winter, a conspicuous object. The ground color of 
the wings is a grizzled dusky brown with the hinder margins 
clay yellow ; near the middle of each of the wings there is 
an opaque kidney shaped white 
spot, shaded more or less on the 
outside with dull red, and edged 
with black ; a wavy dull red band , 
edged inside with white, crosses 
each of the wings, and the front 
wings next to the shoulders are dull 
red with a curved white and black 
band, and have near their tips an 
eye like a black spot with a bluish 
white crescent : the upper side of 
the body and legs are dull red ; the 
forepart of the thorax and the 
hinder edges of the rings of the ab- 
domen are white, and the venter is 
checkered with red and white. 
There is considerable variation in 
the ground color of individuals, 
some being quite dark and others 
quite light, but the female differs 
from the male in nothing but her 
larger abdomen and much smaller 
antennae or feelers. 

The genus attaeus — meaning ele- 
gant — was founded by Linnaeus, and 
our moth received its specific name 
from the same author. 

During the winter time, the large 
cocoons of this insect (Fig. 2) may • 
be found attached to the twigs of a 

variety of trees. I have found them upon the apple, cherry, 
currant, barberry, hazel, plum, hickory, blackberry, elder- 
berry, elder, elm, lilac, red root, maple, willow, and honey- 
locust. It has also been found on the pear. This cocoon ta- 
pers both ways, and is invariably fastened longitudinally to 
the twig ; it is formed of two distinct layers, the outer one, 
which is loose, wrinkled, and resembles strong brown paper, 
covering an inner oval cocoon composed of the same kind of 
silk, but closely woven like that of the mulberry silkworm. 



out the rest of its body, the mouth of the cocoon afterwards 
closing by the natural elasticity of the silk. At this mo- 
ment the body of the moth is much swollen and elongated, 
the wings are small, folded, and pad-like, and the whole in- 
sect is soft and moist ; but, attaching itself to the first ob- 
ject at hand where it can hang its heavy body and clumsy 
wings, the latter become expanded in about twenty minutes, 
and the superabundant fluids of the body sufficiently evapo- 
rate in a few hours to enable the insect to take wing. 

The eggs of the Cecropia moth are '09 inch long, sub -oval, 
flattened, and of a pale cream color, shaded with light brown ; 




Fig, 1.— THE CECROPIA MOTH, MALE. 

and they are deposited in small patches on the plants which 
are to form the food of the future larvae. They are deposited 
in June, and hatch in from six to ten days thereafter. 

When first hatched they are entirely black, with the tuber- 
cles placed in the same position ; but are larger at the base 
and with a narrower stem than in the more mature individu- 
als, the upper and smaller end being crowned with a whorl 
of conspicuous stiff black bristles. After tlie first molt, the 
body is of a deep orange color, with the tubercles and head 





Fio. 3.— THE CECROPIA SILKWORM. 



Inside of this cocoon will be 
found a large brown chrysalis. 
In the month of May, in the 
latitude of St. Louis, and 
earlier or later the further 
north or south we go, our Ce- 
cropia moth issues from its 
cocoon, and there can be no 
more beautiful sight imagined 
than one of these gigantic 
fresh born moths with all its 
parts soft and resplendent. 
The uninitiated would marvel 
how such an immense crea- 
ture had escaped from the 
small cocoon which remains at 
its side, retaining the same 
form which it always had, 

and showing no hole through 
Pie. 2.-Cocoon of the Cecropia. wUoh ^ moth ^^ egcape 

The operation — so interesting and instructive — can be wit- 
nessed by any one who will take the trouble to collect a few 
of the cocoons and place them in some receptacle which has 
sufficiently rough sides to admit of the moth's crawling up, 
to hang its heavy body and wings while they dry and ex- 
pand. The caterpillar has the wonderful foresight to spin 
the upper or anterior end of its cocoon very loosely ; and 
when the moth is about to issue, it is still further aided in 
its efforts by a fluid secreted during the last few days of the 
chrysalis state, and which is a dissolvent of the gum which 
so firmly unites the fibers of the cocoon. This fluid is se- 
creted from two glands, which open into the mouth, and as 
soon as the chrysalis skin is split open on the back, by the 
restless movements of the moth within, the fluid flows from 
the mouth and wets the end of the cocoon, dissolving the 
gum and softening the silk to such an extent that, by re- 
peated contractions and extensions of the body, the moth is 
at last enabled to separate the fibers, and to thrust out its 
head and unbend its front legs ; after which it rapidly draws 



black, and with longitudinal rows of black dots running be- 
tween them. After the second molt, a still greater change 
takes place ; the body acquires a beautiful yellowish green 
tint, the tubercles on the back are blue on joints 1, 12, and 
13, coral red on 2 and 3, and yellow with black spines, with 
a black spot on the inside and outside of the stem, on 4 — 11 ; 
those at the sides are blue, and the head is of the same color 
as the body. After the third molt, the black spots, except 
a row below the stigmatal row of tubercles, disappear ; the 
tubercles themselves lose all black except the spines, and 
the head »nd body become delicate bluish green rather than 
yellowish green, as formerly. After the fourth and last 
molt, the red tubercles near the head frequently become 
yellow, and when full grown, the worm measures over four 
inches, and presents the appearance shown in our engraving 
(Fig. 3), the tubercles being respectively of the most delicate 
yellow and blue. 

Two weeks after the worm first begins to spin, it changes 10 
a chrysalis, and, as already stated, passes the winter in this 
form, there being but one brood each year. 

The cocoon of this insect is often found to contain a ker- 
nel of corn, a grain of wheat, or even an acorn ; and the first 
time I found a corn kernel in one of them, I was sorely puz- 
zled to comprehend how it came there, and imagined that it 
must have been accidentally dropped, by some bird, into the 
meshes of the cocoon while the latter was being formed. 
But the kernels are found in the cocoons altogether too fre- 
quently to admit of any such chance coincidence, which must 
necessarily be of very rare occurrence. There is every rea> 
son to believe, therefore, that these foreign materials are 
placed there, for safe keeping, by some bird ; the loose end 
of the cocoon admitting of their bting forced in, even after 
it is completed. Dr. LeBaron thinks that this bird is very 
likely the blue jay, which is known to have the habit, in 
common with other eormdm, of pilfering and hiding in holes 
and crevices any small object that attracts its attention. One 
of my correspondents from Geneva, 111., who has found no 
less than five of these cocoons containing kernels of Corn, 



storehouse, as well as the blue jay, and, indeed, inclines to 
believe that the former is the sole proprietor. He has seen 
it, with corn in bill, searching about apple trees for such a 
storehouse, and has witnessed it deposit a kernel in the crack 
of a board fence. 

The Cecropia worm, as may be inferred from its size, is an 
immense feeder, and a small number will soon defoliate a 
young apple tree. It has, on a few occasions, been found 
numerous enough to do injury in this way ; but as a rule, 
natural enemies keep it so thoroughly in check that it can 
hardly be classed as an injurious insect. The same may be 
said of the other large and native 
worms which I include with the silk- 
worms, and which on account of 
their silk-producing qualities may 
with propriety be treated of rather 
as beneficial insects, though their 
products have not yet been utilized. 
Their great size and conspicuity not 
only renders them a ready prey to 
their natural enemies, but enable 
us to easily destroy them by hand 
picking whenever they happen to 
become unduly multiplied on any of 
our fruit trees. 

PARASITES OF THE CECROPIA SILK- 
WORM. 

The Lokg-t ailed Ophion. — 
(Ophion macrurum, Linn.) — This 
large yellowish brown ichneumon 
fly (Fig. 4) is often bred from the 
cocoons in place of the moth which 
one expects. It is one of the most 
common parasites of this large in- 
sect, and the females appear to be 
altogether more common than the 
males. The female, according to 
Mr. Trouvelot, deposits from eight 
to ten eggs upon the skin of her vic- 
tim, and the young larvae soon hatch 
from them and commence to prey 
upon the fatty parts of the worm. But as only one of the 
parasitic larvae can find food sufficient to mature, the rest all 
die from hunger, or else are devoured by the strongest one 
which survives them. 

After the Cecropia 
worm has formed its 
cocoon, the parasi- 
tic larva, which had 
hitherto fed on the 
fatty portions of its 
victim, now attacks 
the vital parts, and, 
when nothing but 
the empty skin of 
the worm is left, 
spins its own co- 
coon, which is ob- 
long oval, dark 
brown, inclining to 
bronze, and spun so 
closely and com- 
pactly that the in- 
ner layers, when se- 
parated have the appearance of goldbeater's skin. If we 
cut open one of these cocoons soon after it is comple- 
ted, we shall find 
inside a large fat 
legless grub (Fig. 5), 
which sometimes 
undergoes its trans- 
formations and is- 
sues as a fly in the 
fall, but more gene- 
rally waits till the following spring. 

The Cecropia Tachina Fly. — (Sxorisfa leucania, Kivb. 
var. cecropim, Riley.) — The ichneumon fly last mentioned 
usually causes a dwarfed appearance of the worm which it 
infests, and parasitized cocoons can generally be distin- 
guished from healthy ones by their smaller size. The larvae 
of this tachina fly, which is also parasitic on the Cecropia 
worm, seem to produce an exactly opposite effect, namely , 
an undue and unnatural growth of their victim. This fly 
differs only from the army worm tachina fly (exorista milita- 
ris, Walsh) in lacking the red tail entirely, or in having but 
the faintest trace of it, and I consider it but a variety of that 
species. 

The Mary Chalcis Fly — (Chalcis marim, Riley). — I re- 
ceived fromMr. V. T. Chambers, of Covington, Ky., nume 




Fig. 4. — Ophion. 




Fig. 5.— Grub of the Ophion. 




Fig. 6.— Mary Chalcis Fly. 

rous specimens of the beautiful large chalcis fly figured 
herewith (Fig. 6), which he had taken from the cocoon of 
the Polyphemus moth, which is quite common, and issues as 



early as the middle of February in that locality. He says, 
thinks the chickadee (parus atrieapilhis, L.) uses them as a/ " I was satisfied that the cocoon did not contain a living Poly - 
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phemus, and therefore opened it. Jt contained s o little be- 
sides these insects and' their exuviae as to suggest strongly 
the old idea that the caterpillar had been metamorphosed 
into them (as in a sense it had). There were forty-seven of 
them, of which twenty-three were females. As all the males 
and some of the females were dead when I opened the co- 
coon, I think it likely that the former never do emerge, and 
perhaps few of the latter, otherwise Polyphemus would soon 
be exterminated." 

I can very well imagine that most of these chalcis flies 
would die in their efforts to escape from the tough cocoon of 
the Polyphemus, but it so happens that these same parasites 
have been found by Mrs. Mary Treat, of Vineland, N. J., to 
prey upon the Cecropia worm, from the cocoon of which they 
can more easily escape. 

This fly is of a yellow color, marked, as in the engraving, 
with black. 

The Cecropia Cryptus — (Cryptus extra.matis, Cresson). — 
Another ichneumon fly (Fig. 7) often infests the Cecropia 
worm, the larvae filling its cocoon so full of their own thin 




Fig. 8. — The Cecropia Cryptus. Fig. 9. — Cocoons of the Cryptus. 

parchment-like cocoons, that a traverse section (shown in 
Fig. 8) bears considerable resemblance to a honeycomb. The 
flies issue in June. The wings have a smoky appearance, 
caused, as may be seen when viewed under a microscope, by 
innumerable littleh ooks regularly arranged over their surface. 

DOUBLE-ACTING BUCKET PLUNGES, STEAM PUMP. 

The fire pump illustrated in our engraving is of a form 
and manufacture doubtless already familiar to many of the 
readers of our journal. It is therefore not a new 
invention, but rather one which, during the three 
years that it has been before the public, has been 
made, from time to time, the subject of useful 
improvements ; so that, in presenting it now, it is 
desired not merely to call attention to the advan- 
tages claimed for its peculiar mode, but also to the 
success which it has encountered from the period 
of its introduction. 

The points to be noted consist in the arrange- 
ment of the bucket plunger and its method of ope- 
ration. About the steam cylinder and valve there 
is nothing peculiar, unless it is the entire absence 
of complicated valve gear. The bucket plunger 
is composed of two cast iron cylinders, the larger 
one being below and packed with composition 
packing rings. The water cylinder in which it 
operates is made twice the area, in comparison to 
the steam cylinders, of the ordinary forms of dou- 
ble-acting steam pumps, the object being, it is 
stated, to dispense with half the number of water 
valves, as the quantity discharged on the upward 
stroke is, as will be explained hereafter, thrown 
out through an opening in the top of the pump 
cylinder, and does not pass through the valve 
opening. Water is drawn in, on the up stroke, 
through a suction valve near the bottom of the 
cylinder, filling the latter. The downward stroke 
forces the contents out through the discharge 
valve, one half the quantity passing into the air 
chamber, and the other half flowing up into a pas- 
sage and thence into the upper part of the cylin- 
der encasing the small part of the plunger. The 
reason that one half of the water is forced out is 
that the small part of the plunger takes up that 
proportion of the interior space of the cylinder. 
On the next upward stroke, the water around the 
plunger is forced out through a passage and into 
the air chamber, thus filling up the pump, the 
same stroke replenishing the cylinder as before. 
Thus, it is stated that, after the pump has made a 
few strokes, a steady stream is kept up, as the 
quantity of water taken into the cylinder through 
the suction valve on the up stroke is just double 
that forced out through the passage from the up- 
per end of the cylinder on the same stroke. It will 
be observed that there is another reason for con- 
structing water cylinders in the proportions above 
noted, from the fact that, while a large portion of 
power is required to discharge water, but little is 
needed to draw it through the suction valves. 

The fly wheel is operated by a crank, sliding block and 
cross head ; to the latter, the steam piston and bucket plun- 
ger are attached by their piston rods. The pump barrel 
and steam cylinders are in line with each other. 

The working advantages are claimed to be ready taking of 
water, facility of running with greatest rapidity without jar- 
ring or thumping.and strength and durability in material and 



construction. Pumps of this description have been exhibited 

at the recent Fairs of the American Institute in this city, 

one of them receiving a medal and being rated first in order 

of merit at the exhibition of 1870. Numerous testimonials 

as to the successful operation of the device, from many 

leading firms, are also submitted by the makers. Patented 

by Mr. William Wright, of New York, March 8, 1870. For 

further particulars, address the manufacturers, the Valley 

Machine Company, Easthampton, Mass. 

. -».»,.. 

lake Okeechobee. 

This is the Indian name of a large lake in the southern 
part of the peninsula of Florida, distant 45 miles inland 
from Jupiter Inlet on the Atlantic coast, and 200 miles south 
of St. Augustine. The lake is 65 miles long and 30 miles 
wide, surrounded by extensive marshes which render it 
difficult of approach, and hence but little is known of its 
precise character. It contains several large islands, which 
we believe have never been carefully explored. A recent 
number of the New York Herald contains an account of a 
visit to this great lake by G. K. Allen.of San Marie, Florida, 
and four companions. It was with extreme difficulty . that 
they made their way through the swamps and over quick- 
sands, but they finally gained the edge of a bayou which 
floated them to the lake ; and once upon its bosom,no further 
obstacles to progress were encountered. 

From the first two or three miles out from the shore, they 
were terribly annoyed by mosquitoes and flies of various 
kinds, from which they could only in part protect themselves 
by thick veils over faces and hands. But at eight miles 
distance, the insects were no longer troublesome. Three 
miles from the shore they found shallow water — five feet — 
and sundry low islands inhabited by immense alligators. 
At a distance of eighteen miles from the shore, the water be 
came clear and bottom was found at 170 feet. Here they 
discovered a group of three islands ; the largest about six 
miles long, and four miles wide. The northern portion of 
this island was a barren, rocky waste, which extended back 
from the shore nearly a mile and a half, to the base of a line 
of rocky cliffs, about one hundred and fifty feet high, which 
extended across the whole width of the island. To the 
south of these cliffs is a magnificent forest, composed chiefly 
of large mahogany, palmetto and laurel magnolia. Many of 
the latter trees, being in full bloom, presented an enchanting 
scene. This forest extends over the whole of the southern 
portion of the island, except to within a few hundred yards 
of the shore, which at every point is sandy and covered with 
rocks. 




WRIGHT'S DOUBLE-ACTING BUCKET PLUNGER STEAM PUMP. 

• 
The island next in size is about one fourth of a mile west of 
this large island ; it is about four miles long and a mile and 
a half wide, and is covered by a forest like that on the large 
island. The third is quite small, being only about one mile 
long and from a half to three quarters of a mile wide. Very 
few animals of any kind, and none of a savage nature, were 
found upon these islands. 



In the forests spiders of a gigantic species were found. 
One was seen which was fully two feet long. It had long and 
very strong looking limbs, and would have weighed three 
or four pounds. In its head, which was jet black, were sev- 
eral eyes, each surrounded by a bright yellow and scarlet 
circle. The body was encircled by bands of scarlet, yellow 
and black. Altogether the spider presented a very brilliant 
appearance 

Upon the largest island, north of the cliffs, the explorers 
were surprised to find heaps of stones, lying in such a posi- 
tion as to resemble ruins of some kind of structures. None 
of the ruins were extensive, and the structures must, there- 
fore, have been of small dimensions. Similar ruins, if such 
they were, were found in great numbers upon the small 
island, north of this one. Upon the- summit of a cliff which 
stands upon the eastern shore of the large island, the party 
found a large heap of stones lying in a semicircular form, 
and facing to the east. 

The length of these ruins was nearly two hundred feet. 
In front of this semicircle, and about fifty feet from it, was 
a largeheap of stones, nearly twenty feet square. The ruins 
found on the plain below, and upon the small island, were 
much smaller than those found upon the cliff, being only 
from five to ten feet square. 

— -<♦» «• 

One Hundred Miles an Hour. 
The highest railway speeds in the world are attained in 
England, and the highest railway speed in England is attained 
on the Great Western Railway, and this speed may be taken 
roundly as fifty miles an hour. There is a tradition in ex- 
istence that Brunei once traveled from Swindon to London 
at eighty miles an hour ; but we have never been able to ob- 
tain a shadow of proof that this speed has been reached 
under any circumstances or at any time whatever on a rail- 
way. Mr. Stirling has run with one of his great outside 
cylinder express engines and a train of sixteen carriages at 
seventy miles an hour on the Great Northern, on a level or 
with a slightly falling gradient ; and we know that the Yar- 
mouth express on the Great Eastern sometimes has reached 
a speed of sixty-four miles an hour down the Brentwood 
bank. On two occasions, some years ago in Ireland, we ran 
14 miles in sixteen minutes with a powerful engine and a 
train of bat two carriages. Much of the run was done at 
over 65 miles per hour. On the Boston and Albany road, 
United States, the 54 miles between Springfield and Wor- 
cester were run by an engine with 16 inches cylinder, 22 
inches stroke, and 6£ feet driving wheel, in fifty-eight min- 
utes. 

Much of the run was done at nearly seventy 
miles an hour. On a first class line there can be 
no question, therefore, but that a speed of sixty-five 
to seventy miles an hour may be available with 
safety. We believe that it would be possible to 
lay permanent way so well, and to maintain it in 
such excellent order, that trains might travel on it 
with perfect safety at 100 miles an hour. Miles 
upon miles of such track are to be found now on 
most of our great main lines, but it is not to be 
disputed that nowhere can 100 consecutive miles 
of permanent way in perfection be found ; and as 
a chain is no stronger than its weakest link, so a 
few hundred yards of bad track would spoil for the 
purpose of traveling at 100 miles an hour a whole 
line. It would not be impossible, however, to 
maintain a line of such rails from London to Liv- 
erpool or York. The really important question 
is, given the line and the carriages fit for it, what 
shall the engine be like, and is it possible to con- 
struct an engine at all which, with a moderately 
heavy train, will attain and maintain a velocity of 
100 miles an hour, on a line with no grade heavier 
than, say, 1 in 300. The first points to be settled 
are, how much power can a locomotive of a given 
size develope, and how much power shall we re- 
quire to haul a train which will suffice to satisfy 
the demand of that portion of the public wishing 
to travel at 100 miles an hour. At 60 miles an hour 
on an ordinary line, and making due allowance for 
contingencies, the resistance to be overcome cannot, 
according to experiments carefully carried out 
both in France and in this country, be much under 
40 lbs. per tun. At 30 miles an hour the resist- 
ance is about 20 lbs. per tun ; at 47 miles an hour 
the resistance reaches 32 - 5 lbs. If the resistance 
goes on increasing in this proportion, then the re- 
sistance at 100 miles an hour cannot be less than 
75 lbs. per tun ; but it may be very much more, 
and it would not, we think, be safe to take it at 
less than 120 lbs. per tun. Now a speed of 100 
miles an hour is 146'5, or in round numbers, 146 
feet per second, or 8,800 per minute. This, mul- 
tiplied by 120 and divided by 33,000, gives, say, 
32 horse power. Therefore each tun moved at 100 
miles an hour will represent 32 horse power. The 
" Great Britain" broad gage Great Western engine, 
with its tender, in running order represents a 
weight of about 64 tuns, and a heating surface of 
2,100 square feet. This engine has indicated over 
800 horse power. To run such a machine and a 
train weighing 35 tuns, or a gross load of 99, or, say, 
in round numbers 100 tuns, at 100 miles an hour would 
require 100 X 32, or 3,200 horse power, or just four times 
more power than the most powerful high speed locomotive 
that has ever been built could exert. To run the engine, 
weighing 38 tuns, alone would require a power of 1,216 
horses, assuming that the engine resistance was identi- 
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cal with that of a carriage. These figures suffice to prove 
that it is absolutely impossible to obtain a speed of 100 miles 
an hour on a railway if the resistance is anything like 120 
lbs. per tun. 

It is little more than waste of time to discuss any other 
question connected with, the matter, such as safety and 
working expenses, until it has be settled whether it is or is 
not possible so far to reduce resistance that it will become 
possible to construct an engine of sufficient power to fulfil 
the intended purpose. 

If it can be shown that the resistance could be brought 
much below 120 lbs. per tun, then it may be possible to at- 
tain a velocity of 100 miles per hour. — The Engineer. 
■ ^ <^. > -^. . 

The Daily Graphic says that the individual *vho styled 
himself Professor La Mountain,and who was lately killed in 
Michigan by a fall from a balloon, was an imposter who 
traded on the name of the real La Mountain. The latter 
died six years ago, and was one of the most distinguished 
aeronauts. 



J. H. P. says: My brother and myself are in mechanical 
pursuits, and we owe half our success to your journal. . 

-0^.0 <-«- 

DECISIONS OF THE COURTS, 

United States Circuit Court— Southern District of 

Ohio. 

PATENTBOTAKT BLOWER. 
P. H. AND F. M. ROOTS VS. WILLIAM O. HYNDMAN. 

Emmons, Judge: 

In an action for injunction to restrain infringement of reissued letters pat- 
ent, granted P. H. & F. M. Boots, for cases for rotary blowers, dated July 27, 
1869, wherein the inventors were complainants and William G. Hyndman 
respondent, in the United States Circuit Court for the Southern District of 
Ohio, before Justice Swayne and Judges Emmons and Swing, the follow- 
ing opinion, unon final hearing, was delivered June 11, 1873: 
The four claims of the patent which were in controversy are as follows : 
" 1. A rotary blower case, the interior of which is rendered true and accu- 
rate by means of plaster of Paris, or its described equivalent, applied sub- 
stantially as described. 

2. A rotary blower case, the ends or heads of which are rendered true and 
accurate by means of plaster of Paris^ or its described equivalent, applied 
substantially as described. 

3. A rotary blower case, the concaves or arcs of circles of which are ren- 
dered true anu accurate by the use of plaster of Paris, or its described equiv- 
alent, applied substantially as described. 

4. A rotary blower case having concave arcs B B, in combination with end 
plates 1 1, arranged so as to admit o* the abutments being introduced or re- 
moved without requiring the case to be taken apart, substantially as set 
forth." 

The Court appears to have held the, following :— 

A patent for a rotary blower case, of which the interior and certain speci- 
fied parts are rendered true by means of plaster of Paris, " or its described 
equivalent," and which describes as an equivalent a material capable of be- 
ing made plastic wlien applied, and becoming hard in a suitable time, is in- 
fringed by the use of litharge and glycerin for the same purpose. 

The novelty of the device is not impeached because a pump was before 
known lined with molten metal. 

Nor because others have, by means somewhat similar, made the abut- 
ments in such a machine true, t.hose not being specified in the claims. 

A claim for " a rotary blowing case having concave arcs, in combination 
with end plates arranged so as to admit of the abutments being introduced 
or removed without requiring the case to be taken apart," held to mean so 
much of the case as incloses the operative parts, and that it was Infringed 
by a case cast in two parts, of which one included only the legs and such 

fiortions as performed none of the functlonsof the machine,and on remov- 
ng it the abutments could be Introduced or removed. 
James Moore, for complainant. 
Wood & Boyd, for respondent. 



United States Circuit Court—Southern District of Ohio ' 

THE UNION PAPER BAO COMPANY VS. NIXON & CO. 

In this case, Judge Emmons, in his opinion given April 16, 1873, held as 
follows: 

A specification is not fatally defective because it does not mention such 
modifications as practical use would readily suggest in order to render the 
machine efficient, such as employinga weight or a spring, or changing the 
dimensions of the parts. 

Nor because it does not mention a cam on the main shaft, and the arms 
and connecting rod, which are all necessary to give the proper reciprocating 
.movement to the pasting rollers on a pacer bag machine, they being devices 
which any mechanic would introduce of his own accord. 

Nor because the office of giving motion to the pasting rollers is attributed 
to another cam on the shaft, which is incapable of performing it, since any 
mechanic would know that another cam is necessary for the purpose, as 
well as its form, and where it should be placed. 

Drawings «f the bags indicated in the patent of a paper bag machine by 
which they are produced maybe annexed to a reissue of the patent, although 
they were not to the original 

Because other United States Courts have decided that certain words con- 
stitute, under the circumstances, a claim to a principle, they are not neces- 
sarily to be so construed in all cases. 

Claims which can be construed to embrace meritorious combinations and 
devices will not be construed to embrace a principle, and to be therefore 
void, though they are capable of being so interpreted. 

Where 1 he bar on which the tube is supported in a paper bag machine has 
the lower side extended beyond the upper, so that the lower side of the tube 
will be cut off with a lap to form the bottom of the bag, a claim for a combi- 
nation of several of the devices employed, which enumerates among the 
rest "machinery for cutting the tube slantwise, as specified, while it is on 
the former or holder, and machinery for pasting.or cementing the said tube 
near its front end, and bending or lapping the end of the tube on the 
cemented part so as to form the bottom of the bag," was held to embrace 
the extension of the lower side of the bar. 

Such a claim is Infringed by the UBe of such a supporting bar, although 
turned upside down, and made with its rear end smaller than the rest, and 
without the cutting edges or the rollers that carry forward and paste the 
paper. 

A claim for "arranging the pitch line of the feeding gear in or about in, 
the prolongation of the axis of the shaft of its crank, whereby we obtain 
intermittent and variable motions of the paper, as described," held to be a 
combination claim, and to include the roller which works in the supporting 
bar and the devices for carrying forward the paper, and giving it tension 
while it is severed, though they are not specified. 

A patent, for making the frame of a paper bag machine adjustable upon its 
bed by means of a slot and screw, is infringed by making the frame so heavy 
as to oe held in place by its weight. 

A claim for creasing rollers in a paper bag machine, in combination with 
other devices, is infringed by rounded bars or hooks working in a similar 
combination with the same effect. 

An alternate claim to only one or the other of two things, but to neither 
pos itively, is void ; but a claim to each of two things, whichever is used, is 
valid. 

James Moore, respondent's counsel. 



Inventions Patented in England by Americans, 

[Compiled from the Commissioners of Patents' Journal.] 
From July 4 to July 10, 1873, inclusive. 
Book Sewing Machine.— A. M. Loryea, Portland, Oregon. 
Cartridge Bos.— S. McKeever, Mobile, Ala. 
Cutting Gems.— C. M. Field, Boston, Mass. 
Dyeing Machinery, etc.— C. G. Sargent, Graniteville, Mass. 
Fluid Meter.— J. O. Johnson, New York city. 
Motive Power.— P. Protheroe, Baltimore, Md. 
Preparing Hides.— J.Davis et a2.,Pittston,Pa. 
Preserving Fabrics.— S. W. Torrey, New York city. 
Printing Yarn.— J. H. Lorlmer, Amsterdam, N. Y. 
R tary Engine.— W. H. Eayrs et al., Boston, Mass. 
Sail and Drag.— T. M. Fleetwood, Savannah, Ga. 
Semi-Steel, etc.— C. J. Caumon, New York city. 
SewingMachine.— T.Hall, Northampton, Mass. 

Shoe Fastener, etc.— J. Wulff (of New York city), London, England. 
Window Gratings.— T. Hyatt, New York city. 
Wood Pulp, etc.— T. B. Armitage, New York city. 
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Improved Street Railway Switch. 

John E. Pattison, New Orleans, La.— This invention is an improvement in 
the class of switches which are operated by the weight of the draft animal 
applied to a tilting or oscillating platform. By the arrangement of a recip- 
rocating piston rod in connection with two narrow platforms, the switch 
can be adjusted from the main track to the side track, and vice versa,&B 
required, whether one or two animals are used for the car. The animal 
whose weight is not required passeB over the space between the platforms. 



Improved Beer Strainer. 

Charles M. Powers, Ridgewood, N. J.— A vessel similar in form to an 
ordinary beer tankard is divided into two compartments by a vertical slid 
ing partition. This partition slides in grooves on the sides of the vessel, 
and extends from near the cover to near the bottom. A horizontal station- 
ary strainer is in one compartment, and another strainer in the other com- 
partment is hinged to the partition so that it can be withdrawn with the 
partition for cleaning, when necessary. The beer to be strained is intro- 
duced into the one part through the opening and passes through the 
strainer and finds its way into the other compartment. It then ascends and 
passes through the horizontal strainer and through the perforated side of 
the vessel, and is discharged from the spout, clear and free from froth. 

Improved Middlings Purifier. 

Joseph W. Wilson, Pawtucket, R.I., assignor of one half his right to John 
W. Vose.of same place.— This invention consists in using a fan blower and 
exhaustfan,in connection with a sieve so fine as to allow the passage of no 
middlings therethrough while being cleaned. By suitable construction, as 
the middlings are fed into the machine intermittently , each portion is sub- 
jected to the blast from the fan blower, which causes the fine woody fiber, 
dust, and all other impurities, to rise into the upper part of a chamber, 
where they are subjected to suction from, and are drawn off through, the 
exhaust fan. The other parts of the middlings pass down to the coarse 
cloth where they are separated. 

Improved Cotton Cultivator. 

Charles Zocher, Augusta, Ga.— This invention has for its object to furnish 
an improved sweep for cultivating cotton and other crops. The upper arm 
of the foot or shoe is secured to the standard of the stock, and its lower 
arm is designed to rest upon the ground, and thus give steadiness to the 
sweep when at work. The wings of the sweep are made solid in one piece, 
and the middle part fits upon and is bolted to the foot. The wings project 
and slightly curve rearward and outward, and the lower parts of their for- 
ward sides are made with offsets, which break up their edges, and thus cause 
them to readily discharge the grass or weeds that may collect upon said 
edges. Each offset is formed by cutting away the edge of the sweep both 
upward and backward, while the portion of the edge between the offsets 
slopes or is inclined to the line of draft so that the soil or other substance 
with which it may come in contact will readily escape or be turned off. It 
is thus an improvement on the plow share of L. M. Reed, patented in 
1869, No. 85,583. 

Improved Turn Table. 

William H. Burch, Port Gibson, Miss.— This invention has for its object 
to furnish an improved turn table for railroads. The center or step plate 
rests upon a bed of brickwork, and carries a cast steel socket to receive 
the center balancing screw. At the end of the track are secured the bear- 
ings of two wheels in such positions that they may be directly beneath the 
end of the track of the turn table when in position for the engine to pass 
to or from said table, The wheels are designed to take the weight off the 
circular track, upon which the table revolves, when an engine is passing to 
or from said table. The stringers to which the rails are attached arebolted 
to ench other. Each ismade in two equal parts, whichare strengthened at the 
joints and bolted at the centers to the center cross beam. To the stringers 
at the inner sides of the end cross beams are bolted the truck frames. To 
the under side of the center cross beam is bolted a cast iron plate, which 
plate is made sufficiently long to receive the bolts that secure the splice 
bars to said central beam. Through the center passes the pivoting screw, 
thebearingfor which is lengthened by a boss formed upon the lower side 
of said plate. The said screw can be securely locked in place, and may be 
turned one or more revolutions, so that the table may be accurately adjust- 
ed. The table is locked, with the rails in line with the rails of the track, 
by the V shaped locking bar,attached to the shaft which works in bearings 
attached to a suitable support, which is worked by a lever. The free end 
of the V-shaped locking bar enters a groove in the catch block, one of 
which blocks is attached to each end of the track of the turn table. 
Suitable stays prevent vibration and hold the table securely aud firmly 
under counter strains. 

Improved Cultivator. 

Philip F. Wells, Milford, Mich., assignor to himself and D. Webster 
Wells, of same place.— The invention consists in the improvement of cul- 
tivators. The longitudinal bars of the framework are connected with the 
tongue by an angle plate, to which they are securely bolted. The latter is 
made with a vertical and a horizontal flange, to strengthen it against the 
strain in the different directions in which it is exposed to strain. The plow 
standards carry the cultivator teeth or plows, and the draft strain is sus- 
tained by the draft bars, the forward ends of which are attached to longitu- 
dinal bars, and the rear ends to the said standards. The rear ends of the 
draft bar are connected with the standards by means of wooden pins, so 
that, should the plows strike an obstruction, the pins may break and allow 
the standards to swing back without being broken. The upper ends of the 
standards are connected with the bars by bolts, so that the said standards 
may swing back upon them, wedge-shaped washers being interposed, when 
required, so that the standards may be parallel with the draft line while 
being attached to Inclined bars. 

Improved Muff Lining. 

Charles F. Butterworth, Troy, N. Y.— The lining of this muff is composed 
partly of fur and partly of elasticleather. The outer pieces arefur,and 
are blocked or crimped so that the lining part and the end part are at about 
right angles to each other. The former part extends in to the muff so as to 
inclose the wrists after the hands are admitted, which the natural elas- 
ticity of the fur permits. The middle part is of material which readily ex- 
pands and gives the required room. 

Improved Butt Hinge. 

Somers Van Gilder, Knoxvllle. Tenn.— This invention relates to the con- 
struction of hinges for hanging doors and for other purposes ; and it con- 
sistsin a divided leaf and in a pintle pin fast in the other partof the hinge. 
The pintle is stationary, and each part of the divided leaf bears its own por- 
tion of strain whichever end of the butt may be up ; and the butt may be 
reversed as may be found convenient, so that making the butts in pairs or 
rights and lefts is not necessary. 

Improved Clothes Washer. 

George J. Terrell, North Blanford, Mass.— This apparatus is placed in the 
ordinary wash boiler, and isdeslgnedto fit the inside thereof, with its outer 
rim resting on the bottom, and form a false bottom Itself. A tapering tube 
is attached to the center, wbich extends to near the top of the boiler, hav- 
ing upon its end a removable T-shaped exhaust pipe. The outer edge of a 
lining rests at its ends upon the bottom of the boiler, but its sides are raised 
up so that the water readily passes beneath it to the bottom of the boiler. 
The lining is arranged a short distance below the false bottom, leaving an 
open space between the two, and is held in position by means of a short 
tube. Holes are made through the false bottom. When water is placed in 
the boiler, it at once finds its way to the bottom. Heat being applied, steam 
is generated, and the water, or steam and water combined, is forced upward 
by the pressure through the tube through the agency of the conical imper- 
forate lining which prevents the flow or escape of the same laterally. The 
clothes to be washed are placed in the boiler, resting on the false bottom, 
and the water thus raised is discharged through the T pipe on top of the 
clothes, and percolates by its own gravity down through the clothes; passes 
next through the holes, and thus enters the space between the false bottom 
and lining, whence it flows downward to the bottom boiler. A circulation 
of water is thus kept up through the clothes, the rapidity of which is accor 
ding to the quantity of steam generated. 

Improved Wash Boiler. 

William J. Thomas, Frederick City, Md.— In the end parts of the boiler are 
formed tubular chambers, in which are formed transverse slots, through 
which the steam and water are discharged upon the clothes. The bases of 
the tubes project inward a little above the bottom of the boiler. In a false 
bottom are formed two rows of holes, one row upon each side of the cen- 
tral line and about half way between said central line and the side edges of 
said bottom. The holes are covered upon the upper side of the bottom by 
strips, which prevent the clothes from being forced into the holes by tlie 
pressure of the water. In using the boiler, the pressure of the steam when 
generated presses hinged'plates up against the lower side of the bottom, 
Closing the openings in said bottom until the said plates are again forced 
d own by the pressure of the water, thus establishing a current. 



Improved Fireproof Roof. 

John B. Cornell, 1S9 Center street, New York city.— This invention con- 
sists of light iron beams or rafters, covered with sheet iron, corrugated 
with dovetail grooves, which is secured to the rafters or beams by metal 
brackets riveted to it, and hooked under the rafters. A top covering of fire 
and waterproof cement, and a mortar coat on the inside, are applied and 
plastered on the sheet metal, and secured by the dovetail grooves and ribs ; 
the whole constituting a light, durable, fireproof roof, which is not subject 
to the dampness on the inside common to the metal-lined fireproof by the 
condensation of moisture on the iron. 

Improved Apparatus for Pitching: Barrels. 

George Sichler, New York city.— This invention has for its object to fur - 
nish an improved apparatus for rolling beer kegs after they have been 
pitched to keep the pitch spread over the inner surface of the kegs until 
they have become so cool that it willnot flow. The kegs are placed upon 
theforward or upper end of an upper skid, down which they roll and pass 
upon another skid which is pivoted and balanced, by a weight. The kegs 
overbalance the latter and tilt the skid until the forward ends of its side 
bars come in contact with the upper side of the rear end of the lower skid 
along which the kegs roll to theforward end of the machine, where they 
are raised and again placed upon the upper skid. In this way a number of 
kegs may be kept in motion at the same time, the only labor required being 
to raise the kegs and place them upon the upper skid. 

Improved Electrical Thermostat. 

JohnH. Guest, Brooklyn, N. Y., assignor to Augusta Guest, of same 
place. —The object of this invention is to construct a reliable instrument 
for closing the circuit of an electric fire alarm as soon as the temperature 
of the surrounding air has reached a certain degree of heat. It consists of 
a bulb with an expansion tube surrounded by an outer vessel, which is 
closed hermetically by a suitable liquid, cork, and sealing wax. The end of 
the wire passes through this outervessel and the bulb into the mercury, 
being in continuous contact with it, the action of the instrument being 
thus not disturbed by the changes of temperature and consequent access 
of air. Whenever the temperature will rise to the degree to which the 
thermometer is adjusted the mercury will rise in the expansion tube, and, 
coming in contact with the wire therein, establish the circuit and produce 
the alarm. 

Improved Gyroscopic Toy. 

Archibald C. Wurtele, New York city.— This invention is an improved 
toy, which is so constructed that, by giving a rapid motion to a wheel 
suspended in it, it may be made to revolve in various positions and direc- 
tions. 

Improved Faint Compound. 

Horatio Nelson, New York city— This compound is claimed to possess 
antiseptic properties, which render it more desirable than other paints 
where such properties are not found. It is composed of plumbago, clay, 
silicate of potash or soda, and oil. 

Improved Sofa Bedstead. 

Charles F. Grundin, Boston, Mass.— The object of this invention is to 
construct an improved sofa or armchair bed, which can be thrown open in 
such a manner that the seat orbackofthe sofa is not used at all for the bed 
and consequently less worn, retaining its form and appearance. Any spring 
bottom can therefore be used for the bed part, and the whtle be placed on 
casters, to be easilymoved as sofaor bed. The Invention consists of four 
parts, two for the back and two for the seat, hinged together to be swung 
open by disconnecting the arm top pieces from the arm braces, which form 
the legs of the front part of the bed. The sofa back and seat form the 
outer side, a spring bottom the inner and bed part of the sofa bed. 

Improved Medicine Spoon. 

James L. Colby andLe Roy B. Thomson, Saxonville, Mass.— The object of 
this lnventionis to supply a spoon for the nursery by the use of which the 
administering of medicine to children is greatly facilitated, without spill- 
ing themedicine. It may also be manufactured in larger sizes, and be 
placed on suitable supports on the bed table, so that the medicine may be 
filled into it before theactual time of taking has arrived. To the body 
of the spoon is attached, at the connecting point between bowl and 
handle, by means of hinges, a convex cover of the same size as the bowl, 
and resting edgewise upon it. A crescent shaped opening at the foremost 
part of cover serves, when the same is thrown open, as a rest for the vial, 
to steady the hand for counting the drops of the medicine; when closed, 
for the purpose of allowing the contents of the bowl to flow freely into the 
mouth of the patient. To the lower side of the bowl are connected sup- 
ports for sustaining the spoon in such a position that the medicine is level 
in the bowl and does not spill. 

Improved Mode of Constructing: Wells. 

Asahel Curtis, Bastrop, La.— Thisinventionrelates to a new and useful 
method of forming wells with less brick for the curbing than has hereto- 
fore been used. The ordinary wooden earth box, sharpened at the lower 
end and having bands at top and bottom, is intended to receive the bricks 
that are usually superposed thereon, while the wall and the box gradually 
sink lower and lower as the wall is built. A cylinder placed about the box 
is gradually raised as the work progresses, and is removed at its termina- 
tion. This not only enables wells to be constructed with great evenness of 
the wall bricks, and with perfect perpendicularity, but also enables one to 
economize the number an d expense of the bricks themselves, especially in 
country places, to which they are hauled from a long distance. 

Improved Cotton Press. 

William W.Patrick, Midway, S. C— The object of this invention is to 
construct, for the use of cotton growers and others, a powerful press for 
packing the cotton inhales, which, on account of its plain construction, 
can be furnished at very moderate price. The invention consists of a frame 
of strong timbers, carrying the packing box and a windlass. Two levers 
are pivoted to the upright posts of the frame, the lower one with semi- cir 
cular head carrying the pendent follower block, the upper or king lever 
pressing on the lower and packing thereby the cotton in the box. By pul- 
leys and ropes at the end of the levers, in connection with the windlass, 
thepoweris obtained. 

Improved End Gates for Wagons. 

Stephen F. Robertson, Rockford, 111.— This invention has for its object to 
improve the construction of wagon boxes. To the inner surface of the side 
boards, at their ends, is attached a plate of malleable iron, which is cast 
with two flanges upon its outer side to form a groove to receive the end of 
the end board. Upon the lower end of the plate is cast a bolt which passes 
down through the bottom board, and through the cross bar placed beneath 
said bottom boards, and has a hand or lever nut screwed upon it. Upon the 
outer flange of the plate, near its upper end, is an eye to receive the hook 
cast upon the malleable iron cleat attached to the end board. A bolt 
attached to the end board passes down through the bottom board and the 
cross bar, and has a hand or lever nut screwed upon its lower eid. By this 
construction, the parts of the - wagon box will be much more firmly held 
togetherthan when the ordinary wooden cleats and cross rod are used. 

Improved Seed Planter. 

William Call, Jr., Haverstraw, N.Y.— This invention has for its object to 
furnish an improved machine for planting seeds. A clutch which slides- 
upon the axle is Dressed out against the wheel by a spring, and is held by a 
pin to the axle. Upon the axle are secured star cams by which the dropping 
slides are operated. The main frame consists of two long bars, connected 
by three cross bars, while the auxiliary frame consists of two long bars 
connected by short bars, having sockets that enable the frame to slide upon 
the bars of the mainframe. On the front bar is pivoted the seed-dropping 
slides of the hoppers. By suitable construction the hoppers and furrow 
openers may always be adjusted to rows of different distances apart. 

Improved Chair. 

William T. Doremus, New York city.— This invention has for its object to 
furnish an improved chair, so constructed as to yield, as a person sits down 
in it and as he leans in either direction, thus avoiding the rigid resistance 
experienced in sitting in an ordinary chair, and which at the same time 
adjusts itself to the weight of the person, and thus operates equally well 
with a light and with a heavy person. By suitable construction, when a per- 
son sits down in the chair, his weight compresses rubber blocks more or 
less, so that the said blocks will always adjust themselves to the weight 
they may have to support. 
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Improved Hinge. 

James W. Wood, Conshohocken, Pa.— The object of this Invention is to 
furnish an adjustable hinge, by means of which the doors can be easily set 
to any position desired on the shrinking or swelling of the door frame and 
door, or adjusted up and down to prevent dragging or catching at the sill or 
top frame. The invention consists of a flange cast to one wing or leaf of a 
common butt hinge, to slide and be adjusted by set screws in a metallic 
socket mortised into the jamb and secured firmly therein by wood screws. 

Improved Dog for Circular Saw Mill. 

James Taber,Rockford,Mich.— This invention has for its object to fur- 
nish an improved dog for securing the log or other timber upon the carriage 
in circular saw mills. By suitable construction the engaging ends of the 
dogs are thrown forward and inward, to enter the log, by moving the free 
end of a lever downward, and are thrown back and outward by moving the 
free end of said lever upward. The lever when moved upward moves along 
a spring to keep it from dropping down when released. By raising the free 
end of another lever a block will be drawn forward, causing the engaging 
ends of the dogs to project, to enable them to take hold of a rough, knotty 
or crooked log. By lowering the free end of the lever the dogs are drawn 
back to their former position. The sliding plate and its attachments may 
be raised, to adapt it to dog a larger log, and again lowered at will. 

Improved Medical Compound. 

Aaron Fuqua, "Woodville, Ky.— The object of this invention is to furnish 
a remedy for diarrhcea and similar diseases of the bowels ; and it consists in 
a compound composed of red oak bark, sweet gum bark, blackberry root, 
cloves, pimento, cinnamon bark, extract of logwood and refined sugar. 

Improved Thrashing Machine. 

Frederick R.Sutton and William O. Sutton, Wellington, 111.— The crush- 
ing rollers are arranged directly In front of the upper edge of the concave 
so as to deliver the flax and grain to it. There is an endless roller or apron 
arranged on a feed table in front of the rollers for delivering to them. 
The lower roller is mounted in stationary bearings, but the upper one is 
arranged in movable bearings to slide up and down in a yoke ; and springs 
of elastic rubber are arranged in yokes above them, so as to allow the upper 
roller to rise, as requiredby the flax or grain passing under it, and to keep 
the press down thereon, no matter how much or little it may be. The apron 
works over rollers, the latter bearing at the outer end of the table, and pro- 
vided with adjusting screws, by which the requisite tension maybe main- 
tained on the apron. The beater blades of the thrashing cylinder are ar- 
ranged upon projections of the arms of the cylinder beyond the head, and 
they are screwed by hook-shaped angle bars, which engage the bars of the 
cylinder at one edge, and are clamped by the clips, which engage the other 
edge, and are held by hook bolts. 

Improved Till Alarm. 

JohnF. Baldwin, Nashua, N. II. —The object of this invention Is to fur- 
nish improved means for detecting fraudulent attempts to gain access to 
money drawers or " tills." The case consists of front and side plates at- 
tached to the bottom and end of the till. Keys are pivoted to the front 
plate, and act as levers, the back motion being produced by spiral springs. 
There are several bolts which work through a swing bar. The lower por- 
tion of each bolt extends downfrom the foot piece through a flange, and 
has the spiral spring around it, which springrests upon the flange and press" 
ea the bolt upward with a constant pressure. The lower edge of the swing 
bar is forced forward in contact with the keys by a spring. On the inside 
of the swing bar is a small lug for each bolt, and each bolt is made with a 
shoulder which catches under this lug and holds the bolt down when It is 
not in use for locking. The openings in the top of the swing bar, through 
which the bolts work, are broad enough to allow the bolts to be forced, one 
side, or into an inclined position, and when so forced one side and pushed 
down the shoulder catches under the lug of the swing bar. When the bolts 
are not required for locking they are not disposed of in this manner. The 
locking bolt or bolts may be changed, and one ormore brought into requi- 
sition, as may be desired. When the bolts are thus pushed down and held 
the toe of the key (when the finger piece is pulled) slides down on the face 
of the bolt and thereby pushes back the swing bar and gives the alarm. 
When the bolt is up (as when used for locking) the toe of the key passes by 
the side of the bolt, and the angle of the key strikes the foot piece and 
draws down the bolt. When the drawer is closed a catch plate will be 
raised by the end of locking bolt; but when the bolt has passed behind, it 
drops down and secures the drawer. A small spring presses the plate down 
with a constant pressure. A spring rod keeps the drawer in position when 
it is closed. The alar.m is given whenever the swing bar is pushed back, and 
this is done whenever a key is made to operate upon a silent bolt, or a bolt 
not employed In locking. 

Improved Railway Frog. 

John Woodville, Washington, Ind.— This invention consists of a turn out 
for mining railways, constructed with particular reference to the cars used 
in mines, in which it is necessary to have the wheels revolve on the axles, 
on account of the short curves necessary on such roads, and which said 
wheels, in consequence of so working, have considerable lateral play. The 
. invention comprises improvements in the form or construction of points of 
switch rails. The peculiarities of these points are: The pointed end of 
one switch point terminates at such a point in the line of the outside rail 
of the branch track that the gage is increased on a radial line about one and 
a quarter inches ; and the pointed end of the other point is so arranged that 
the gage on another radial line is Increased about an inch and a half, so that 
notwithstanding the lateral play of wheels on the axles they will be switched 
ofl'on the curve with certainty in case the par is pulled by the team to the 
left. In some caseB, where the turn out is not very short, so that the team 
will not naturally turn out enough to pull the car over into the switch, it 
is desirable to employ a movable tongue, which is pivoted at the concave 
end of one switch point by a pin extending down through the wing plate, 
and having an arm fixed on it, and extending outside of the rail a suitable 
distance, and connected with levers and weights for holding the tongue 
open or closed, as may be desired, the weight being pyt on one arm to hold 
it open, and the other to hold it closed. It is proposed to have a cord or 
rod extending along the track each way, so that when it is desired to have 
the car take the course which the tongue would, under the influence of the 
weight, prevent it from taking,Jthe driver can shift the tongue while riding 
on the car by reaching out and pulling the cord. 

Improved Harvester. 

John Werner, Jr., Prairie du Sac, Wis.— This invention has for its object 
to improve the construction of that class of harvester platforms that con- 
vey the grain longitudinally along the platform, and raise it into a recep- 
tacle to be oonveniently taken by the binders and bound. The Invention 
consists in the improvement of platform conveyers. When the cut grain 
falls upon a harvester platform it usually fails with its heads Inclined to- 
ward the elevator, andiscarriedforward in that position to the elevator, 
when an ordinary conveyer is used. With this improved conveyer the 
heads of the cut grain fall upon the platform, and Its butts upon the belt or 
belts, so that the said heads will lie still, and the butts will be carried for- 
ward until the grain lies straight across the platform when it will be carried 
forward by the slats to the elevator. 

Improved Coffin Plate* 

George Brabrook, Taunton, Mass.— This invention relates to coffin or 
other plates intended to receive an inscription ; and consists in providing a 
tapered body with a circumjacent flange at the bottom, and a detachable 
beveled border. 

Improved Meat Chopper* 

Hugh P. Rankin* Allegheny* Pa.^Thls Invention consists in a novel mode 
of combining a rotary table and a series of chopping knives ; also, in a pe- 
culiar mode of constructing the knites, bo that, when the edge of a knife 
loses its exact horizontal line by sharpening, it maybe still adjusted on 
the stock so as to strike horizontally ; and, finally, in a novel mode of pre- 
venting the mechanism from being broken by the contact of the knives 
with bones or other hard substance* 

Improved Clay Molding Machine* 

Charles A. Fisher, Baltimore, Md.— This invention relates to molds for 
making earthenware plates, engraved or otherwise, for stoves, flooring, cr 
other purposes ; the same being made la two parts, hinged together at one 
end. 



Improved Curtain Fixture. 

Lloyd J. Earll, Union City, Pa.— This invention consists In suspending a 
curtain from the cornice so that it can be adjusted with respect thereto 
and at different distances therefrom. It also consists in a suspended wire 
frame, provided with bearings, in which rotate the curtain roller. It also 
consists in providing a novel detachable journal for the roller, whereby 
if a journal is injured or impaired it can be easily replaced. 

Improved Toy. 

Albert R. Batchelder, Newburyport, Mass.— This invention is, an mproTe- 
ment upon the toy for which letters patent were granted to E.L.Morris, 
June 25, 1872, No. 128,239. The improvement consists mainly in suspending 
balls from the handle by flexible cords or strings. The object is to increase 
the difficulty of operating the toy, and to enable a series of beautiful par- 
allel curves to be described about the handle in various planes. 

Improved Button Hole Cutter. 

Casper Van Hoosen, New York city.— This invention consists in arranging 
a cloth gage within a circular slot of one scissor blade, which is shouldered, 
and a stop screw on the other slotted blade, which acts against the shoul- 
der. When adjusted, a stop will prevent the blades from closing beyond 
the required point, so that all the button holes will be of exactly the same 
length. The part of the scissors upon which the stop slides is provided 
with a scale of division marks for convenience in adjusting said stop. 

Improved Shutter Worker. 

Hervey S. Phillips, Wilmington, Del., assignor to himself and Robert 
Blair, of same place.— The object of this invention is to provide improved 
means for opening and closing window blinds and shutters. A bar of irreg- 
ular form, or zigzag in shape, having offsets therein, is attached to the in- 
side of the shutter at its ends. A lever is attached by a pivot screw to the 
window sill, so that it may be made to swing horizontally. The opposite 
end of this lever is curved, and has lugs projecting upward, between which 
the bar is placed. When the lever is moved outward the bar slides between 
the lugs, but there is sufficient play to allow the offset to pass without 
binding, and when the lever is held at rest without the lug in the angle of 
one of the offsets, the shutter is held immovable, while, by a movement of 
the lever one lug slips from the angle, and another lug pushes the bar out- 
ward. The blind or shutter may be securely held by the lever when either 
open or closed, or in three, more or less, intermediate positions. The lever 
is operated by means of a curved or circular bar, which is moved horizon- 
tally through the casing above the window sill from the inside. 

Improved Ant Trap. 

Leander Rubarth, Davilla, Texas.— This trap is for catching burrowing 
insects, but is especially adapted for exterminating a species of large ant 
which infests portions of the Gulf States, and is very destructive to vegeta- 
tion. The trap is in the form of a hollow truncated cone, and has downward- 
ly projecting annular flanges or "overhangs" applied to the inner and 
outer tubes, and made detachable to enable the ants to be discharged from 
the trap when necessary. The ants reach the inner chamber by crawling up 
the inclined outer sides of the trap or up the vertical inner tube. Thence 
their. escape is prevented by the aforesaid " overhangs " or flanges. 

Improved Fruit Jar. 

Mrs. Ella G. Haller, Carlisle, Pa.— This invention consists in forming a 
groove for the packing on the outside of body, while the cover is construct- 
ed with a lip or flange that overlaps the groove and packing, allowing each 
to be blown in a single piece ; whereby the liability to fracture, which ex- 
ists where the neck is blown separately and applied in a plastic state, is 
entirely obviated; and whereby a jar of much greater simplicity and effi- 
ciency is produced. 

Improved Egg Beater* 

John W. Condon, Logansport, Ind.— This invention consists in providing 
a suitable vessel with beaters and scrapers rotating in opposite directions, 
so that the material adhering to bottom and side of yessel will be thrown 
out by scrapers and into the path of the beaters. It also consists in the 
means for operating the beaters and scrapers. 

Improved Churn Power. 

Elijah Barrett ansl Geo. W. Fenimore, Franklin, Tenn.— This invention 
consists in an arrangement of a supplementary driving shaft, so arranged 
as to be brought into and out of gear with the main shaft for the purpose 
of changing the rapidity of reciprocation of the dasher. It also consists in 
an attachmentwhereby a brush is caused to move over the top of the churn 
to keep away flies, etc. 



Value of Patents, 

AND HOW TO OBTAIN THEM. 




Practical Hints to Inventors. 



ROBABLY no investment of a small sum of money brings a 
greater return than the expense Incurred in obtaining a patent 
even when the invention is but a small one. Larger inventions 
are found to pay correspendingly well. The names of Blanchard, 
Morse, Bigelow, Colt, Ericsson, Howe, McCormick, Hoe, and 
others, who have amassed immense fortunes from their inven- 
tions, are well known. And there are thousands of others who 
have realized large sums from their patents. 

More than Fifty Thousand inventors have availed themselves 
of the services of Munh & Co. during the TWENTY-SIX years 
acted as solicitors and Publishers of the Scientific American. 
They stand at the head in this class of business ; and their large corps 
of assistants, mostly selected from the ranks of the Patent Office : men cap- 
able of rendering the best service to the inventor, from the experience prac- 
tically obtained while examiners in the Patent Office: enables Munn & Co. 
to do everything appertaining to patents better and cheaper than any 
other reliable agency. 

TTHTX7 TO C%7£ This is the closing inquiry In 

XX U VV Iv a#jr ^F — " jf~ — " nearly every letter, describing 

HUT! A TAT ffl$1flfwJ?/Mw*£^ 80me invention which comes 
UJJIAIJN ^€4A&yJV€$S* to this office. Aporttivean- 
swer canonly be had by presenting a complete application for a patent to 
the Commissioner of Patents. An application consists of a Model Draw- 
ings, Petition, Oath, and full Specification. Various official rules and for- 
malities must also be observed. The efforts of the Inventor to do all this 
business himself are generally without success. After great perplexity and 
delay, he Is usually glad to seek the aid of persons experienced In patent 
business, and have all the work done over again. The best plan is to solicit 
proper advice at the beginning. If the parties consulted are honorable men, 
the inventor may safely confide his ideas to them they will advise whether 
the improvement is probably patentable, and will give him all the directions 
needful to protect his rights. 

How Can I Best Secure My Invention ? 

This is an inquiry which one inventor naturally asks another, who has had 
some experience in obtaining patents. His answer generally is as follows, 
and correct : 

Construct a neat model, not over a foot In any dimension— smaller if pos- 
sible—and send by express, prepaid, addressed to Munn & Co., S7Park Row, 
New York, together with a description of its operation and merits. On re- 
ceipt thereof, they will examine the invention carefully, and advise you a 8 
to its patentability, free of charge. Or, if you have not time, or the means 
at hand, to construct a model, iriake as good a pen and ink sketch of the 
.improvement as possible and send by mail. An answer as to the prospect 



of a patent will be received, usually, by return of mail. It is sometimes 
best to have a search made at the Patent Office. Such a measure often saves 
the cost of an application for a patent. 

Preliminary Examination. 

In order to have such search, make out a written description of the inven- 
tion, In your own words, and a pencil, or pen and ink, sketch. Send these 
with the fee of $5, by mail, addrescad to Mtnm & Co., 37 Park Row, and in 
due time you will receive an acknowledgment thereof, followed by a writ- 
ten report in regard to the patentability of your improvement. This special 
search is made with great care, among the models and patents at Washing- 
ton, to ascertain whether the improvement presented is patentable. 

Rejected Cases. 

Rejected cases, or defectire papers, remodeled for parties who have made 
applications for themselves, or through other agents. Terms moderate. 
Address Mttnn & Co., stating particulars. 

To make an Application for a Patent. 

The applicant for a patent should furnish a model of his invention if sus- 
ceptible of one, although sometimes it may be dispensed with ; or, if the in- 
vention be a chemical production, he must furnish samples of the ingredi- 
ents of which his composition consists. These should be securely packed 
the inventor's name marked on them, and sent by express, prepaid. Smal 
models, from a distance, can often be sent cheaper by mail. The safest 
way to remit money is by a draft, or postal order, on New York, payable to 
the order of Mttnn & Co. Persons who live in remote parts of the country 
can usually purchase drafts from their merchants on their New York cor- 
respondents. 

Caveats. 

Persons desiring to file a caveat can have the papers prepared in the short 
est time, by sending a sketch and description of the invention. The Govern- 
ment fee for a caveat is $10. A pamphlet of advice regarding applications 
for patents and caveats is furnished gratis, on application by mail. Address 
Munh & Co., 37 Park Row, New York. 

Reissues. 

A reissue is granted to the original patentee, his heirs, or the assignees of 
the entire interest, when, by reason of an insufficient or defective specifica- 
tion, the original patent is invalid, provided the error has arisen from inad- 
vertence, accident, or mistake, without any fraudulent or deceptive inten- 
tion. 

A patentee may, at his option, have In his reissue a separate patent for 
each distinct part of the invention comprehended in his original application 
by paying the required fee in each case, and complying with the other re- 
quirements of the law, as In original applications. Address Mttnn & Co. 
37 Park Row, for full particulars. 

Resign Patents. 

Foreign designers and manufacturers, who send goods to this country 
may secure patents here upon their new patterns; and thus prevent others 
from fabricating or selling the same goods in this market. 

A patent for a design may be granted to any person, whether citizen or 
alien, for any new and original design for a manufacture, bust, statue, alto 
relievo, or bas relief ; any new and original design for the printing of wool- 
en, silk, cotton, or other fabrics; any new and original impression, orna- 
ment, pattern, print, or picture, to be printed, painted, cast, or otherwise 
placed on or worked into any article of manufacture. 

Design patents are equally as important to citizens as to foreigners. For 
full particulars send for pamphlet to Mtjnn & Co., 37 Park Row, New York. 
Foreign Patents. 

The population of Great Britain is 31,000,000; of France, 37,000,000 ; Bel- 
glum, 5,000,000; Austria, 36,000,000; Prussia, 40,000,000; and Russia, 70,000,000. 
Patents may be secured by American citizens in all of these countries. 
Now is the time, while business is dull at home, to take advantage of these 
immenseforeign fields. Mechanical improvements of all kinds are always 
in demand in Europe. There will never be a better time than the present 
to take patents abroad. We have reliable business connections with the 
principal capitals of Europe. A large share of all the patents secured in 
foreign countries by Americans are obtained through our Agency. Address 
Munn & Co., 37 Park Row, New York. Circulars with full information on 
foreign patents, furnished free. 

Value of Extended Patents. 

Did patentees realize the fact that their inventions are likely to be more 
productive of profit during the seven years of extension than the first full 
term for which their patents were granted, we think more would avail them- 
selves of the extension privilege. Patents granted prior to 1861 may be ex- 
tended for seven years, for the benefit of the inventor, or of his heirs in case 
of the decease of the former,by due application to the Patent Office, ninety 
days before the termination of the patent. The extended time inures to 
the benefit of the inventor, the assignees under the first term having no 
rights under the extension, except by special agreement. The Government 
fee for an extension is $100, and it is necessary that good professional service 
be obtained to conduct the business before the Patent Office. Full informa- 
tion as to extensions may be had by addressing Mttnn & Co., 37 Park Row. 
Trademarks. 

Any person or firm domiciled In the United States, or any firm or corpora- 
tion residing in any foreign country where similar privileges are extended 
to citizens of the United States, may register their designs and obtain pro- 
tection. This is very important to manufacturers in this country, and equal- 
ly so to foreigners. For full particulars address Mum's & Co., 37 Park Row 
New York. 

Canadian Patents. 

On the first of September, 1872, the new patent law of Canada went Into 
force, and patents are now granted to citizens of the United States on the 
same favorable terms as to citizens of the Dominion. 

In order to apply for a patent in Canada, the applicant must f urniah a 
model, specification and duplicate drawings, substantially the same as in 
applying for an American patent. 

The patent may be taken out either for five years (government fee $30) or 
for ten years (government fee $40) or for fifteen years (government fee $60) . 
The Ave and ten year patents may be extended to the term of fifteen years. 
The formalities for extension are simple and not expensive. 

American inventions, even ii already patented in this country, Can be 
patented in Canada provided the American patent is not more than one year 
old. 

All persons who desire to take out patents in Canada are requested to 
communicate with Munn & Co., 37 Park Row, N. Y., who will give prompt 
attention to the business and furnish full instruction. 

Copies of Patents. 

Persons deBiring any patent issued from 1836 to November 26, 1867, can be 
supplied with official copies at a reasonable cost, the price depending upon 
the extent of drawings and length of specification. 

Any patent issued since November 27, 1367, at which time the Patent Office 
commenced printing the drawings and specifications, may be had by remit- 
ting to this office $1. 

A copy of the claims of any patent issued since 1836 will be furnished 
for $1. 

When ordering copies, please to remit for the same as above, and state 
name of patentee, title of invention, and date of patent. Address Muhn 
& Co., Patent Solicitors, 37 Park Row, New York city. 

Mttnn & Co. will be happy to see inventors in person, at their office, or to 
advise them by letter. Inallcases,theymay expectan honest opinion. Foi 
such consultations, opinions and advice, no charge is made. Write plainly 
do not use pencil, nor pale ink ; be briei. 

All business committed to our care, and all consultations, are kept secret 
and strictly confidential. 

In all matters pertaining to patents, such as conducting interferences, 
procuring extensions, drawing assignments, examinations into the validity 
of patents, etc., special care and attention is given. For information, and 
for pamphlets of instruction and advice 

Address 

nttnvN & co., 

PUBLISHERS SCIENTIFIC AMERICAN, 

37 Park Row, New Yorlti 
OFFICE fN WASHINGTON-^Corner F and 7tu streets, opposite 

Patent Office. 
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Nobody will buy the metal Truss with its 
pitiless Iron Finger. The New Elastic Truss, 683 Broad- 
way, New York, holds the rupture easy till cured. Pres- 
sure all around the body. 

Buy Boult's Patent Moulder for all kinds of 
Edge and Surface Moulding on Wood. B. C. M. Co., 
Battle Creek, Mich. , 

Wanted— A Knife, for cutting Veneers any 
thickness from a block, while rotating by Steam. Burnet 
& Co., Cottage Grove Avenue, Chicago, 111. 

Manufacturers of Brick Machines & Presses, 
send circulars to Wm. Wassail, Columbus, Ohio. 

Brass Cock Makers wishing to manufacture 
on Royalty the Best Pan Water Closet in the 0. S., ad- 
dress Wm. Smith, 523 Jackson St., San Francisco, Cal. 

For Sale— Two New Locomotives, Cylinders 
16x24— gauge 4 ft. 8H Ins. Can be delivered in 30 days. 
Also, three Second hand Dummies, weight 7 tuns— Cylin- 
ders 7x10— good order. Address Geo. W. Grice, 135 South 
Fifth Street, Philadelphia, Pa. 

All kinds of Machinery for Sale. Address, 
for particulars, Abbott M'f'g Co., Seneca Falls, N.Y. 

A Mechanical Draughtsman and Practical 
Machinist desires a Situation. E. Walther,990 6th av.,N.Y. 

Portable Hoisting and Pumping Engines- 
Ames Portable Engines-Saw Mills, Edgers, Burr Mills, 
Climax Turbine, Vertical and Horizontal Engines and 
Boilers; all with valuable improvements. Hampson, 
Whitehill & Co., Newburgh Steam Engine Works, Depot 
98 Cortlandt Street, New York. 

For Sale— A Patent Row-lock. For particu- 
lars, address Geo. C. Wilen, 1996 Richmond St., Phila.,Pa. 

Spons' Catalogue of Scientific Books, mailed 
free on application. E. & F. N.Spon, 446 Broome St., N.Y. 

Fine Machinery Oils.— We take pleasure in 
calling attention of our Manufacturing readers to E. H. 
Kellogg's ad/ertisement in another column, and saying 
that we believe his claims in regard to fine Engine, Spin- 
dle, and Signal Oils are fully justified by the facts, and 
that parties who try his goods will not have cause to 
regret it. 

Subscribe for " The Mechanical Advocate," 
Boston, Mass. 

Wanted — A good second hand Steam Fire 
Engine. Address Michigan Car Co., Detroit, Mich. 

Those who wish to purchase Horse Powers 
and Machines for Threshing and Cleaning Grain and 
Sawing Wood, will do well to send for circular, &c, of 
A. W. Gray and Sons, Middletown, Vermont. 

Prov.Pump Co., Providence, R. I., Dealers, 
want Illustrated Circulars and Prices of all kinds of 
Pumps, and Steam and Water Appliances generally. 

A perfect Cockle Separator and Wheat Gra- 
der for Flouring Mills. Balch & Giddings, Hingham,Wis. 
Tlie Cornell University, Ithaca, N.Y., offers 
Iberal and practical courses for agriculturists, archi- 
tects, civil engineers, master mechanics, mechanical en- 
gineers, agricultural and manufacturing chemists, print- 
ers, veterinary surgeons, etc. ,with laboratories, draught- 
ing rooms, farms and work shops. In agriculture and 
mechanic arts, various courses are provided to meet 
wants of all students; also general courses in arts, lite- 
rature and scienee preparatory to the other professions. 
Over five hundredf ree scholarships. Next year begins 
Sept. 8. For Registers, with full information, address 
as above. 

A Specialty wanted in light machinery or 
cast Iron (not malleable) on Royalty or Contract. 
Conard & Murray, Founders and Machinists, 30th and 
Chestnut Sts., Philadelphia, Pa. 

Treatise on '* Soluble Glass," new edition 
just out, $1, mailedbyL. & J. W. Feuchtwanger, 55 Cedar 
Street, New York. 

Hydrofluoric Acid, for Etching and Cleaning 
Glass, put up in all size Lead and Rubber Bottles, for 
sale by L. & J. W. Feuchtwanger, Chemists, 55 Cedar 
Street, New York. 

Manganese Black Oxide, for Steel MTct'rs 
and Oil Boilers, for sale by L. & J. W Feuchtwanger, 55 
Cedar Street, New Tork. 

Write to L. & J. W. Feuchtwanger, New 
York, for all Crude Minerals, Metals, Ores, Drugs and 
Chemicals, at lowest rates. 

Lathes. Planers, Drills, Milling and Index 
Machines. Geo. S. Lincoln & Co., Hartford, Conn. 

Scale in Steam Boilers— How to Remove 
and Prevent it. Address Geo. W. Lord, Philadelphia, Pa. 
Williamson's Road Steamer and Steam Plow, 
with rubber Tires. Address D. D. Williamson,32 Broad- 
way, New York, or Box 1809. 

Buy Mortising and Tenoning Machines of 
Gear, Boston, Mass. 

Catalogue on Transmission of Power by 
Wire Rope. T. R. Bailey & Vail. 

No Bolts, no Keys, no Set Screws used in 
Coupling or Pulley Fastening. Shortt's Patent Coup- 
lings, Pulleys.Hangers and Shafting a Specialty. Orders 
promptly filled. Circulars free. Address Shortt Manu- 
facturing Company, Carthage, N. Y. 
Cabinet Makers' Machinery. T.R.Bailey&Vail. 
Belting— Best Philadelphia Oak Tanned. 
C. W. Amy, 301 and 303 Cherry Street, Philadelphia, Pa. 
Stave & Shingle Machinery. T.R.Bailey &Vail. 
For Solid Emery Wheels and Machinery, 
send to the Union Stone Co., Boston, Mass., for circular. 
All Fruit-can Tools^erracute.Bridgeton^N.J. 
To Manufacturers— Built expressly to rent, 
New Brick Building, 60x300 ft., 3 stories high, divided by 
fire proof" walls, with ample water power. Room and 
power in quantities to suit. Address Industrial M'f'g 
Company, Rock Falls, Whiteside Co., 111. 

The Best Smutter and Separator Combined 
in America. Address M. Deal & Co., Bucyrus, Ohio. 

Damper Regulators and Gage Cocks— For 
the best, address Murrill & Keizer, Baltimore, Md. 

Five different sizes of Gatling Guns are now 
manufactured at Colt's Armory, Hartford, Conn. The 
larger sizes have a range of over two miles. Thes e arms 
are indispensable in modern warfare. 

The Olmsted Oiler is the best ; it is self- 
righting, strong and cheap. All Hardware and Tin 
Houses have it. 

Machinists— Price List of small Tools free ; 
Gear Wheels for Models, Price List free ; Chucks and 
Drills, Price List free. Goodnow & Wightman, 23 Corn- 
hill, Boston. Mass. 

For Solid Wrought-iron Beams, etc., see ad- 
vertisement. Address TTnion Iron Mills, Pittsburgh, Pa., 
for lithograph, etc. 

Gauge Lathe for Cabinet and all kinds of han- 
dles. Shaping Machine for "Woodworking. T. K. Bailey 
& Vail, Lockport, N. T. 



Water power— Abundant, never failing. 

Stone Factory building, 30 by 120 f t. , 3 floors and loft. 

Solid improvements, light and air, comfortable. 

2 privileges, falls 12 ft. 30 ft . , Black River. 

No stoppingf or repairs. No fuel or engineerf or steam aid. 

Cheap freights. Rail and Lake. 

30 rods from depots of competing railroads, 

Midland or Central via Utica or Rome. 

12 hours, day or night. Sleepers 7 P. M. arrive 7 A. M. 

In business center of Watertown^New York, 

12,000 inhabitants, neat healthy city, light taxes, 

Waterworks, gas, churches, good schools and 

Hotels, doctors and druggists. Fine country. 

IS^Price, $15,000 ; two for 830,000, or 

Including other sites with 3,000 horse power $120,000. 

James Phelan, 58 Cedar St., New York. 

Mining, Wrecking, Pumping, Drainage, or 
irrigating Machinery, for sale or rent. See advertisement, 
Andrew's Patent, inside page. 

Bookkeepers should try the Olmsted Patent. 
Bill File and Letter Clip. They are admirable for all 
papers. Save their cost in one day's business. Sold by 
all Stationers. J. H. WHITE,Newark,N. J. ,SoleMan- 
ufacturer. 

Peck's Patent Drop Press. For circulars, 
address Milo, Peck & Co., New Haven, Conn. 

For best Presses, Dies and Fruit Can Tools 
Bliss & Williams, cor. of Plymouth & Jay,Brooklyn,N.Y. 

Parties desiring Steam Machinery for quar- 
rying stone, address Steam Stone Cutter Co.,Rutland,Vt. 

Boring Machine for Pulleys — no limit to 
capacity. T. R. Bailey & Vail, Lockport, N. Y. 

Brown's Coalyard Quarry & Contractors' Ap- 
paratus for hoisting and conveying materialby iron cable, 
W.D. Andrews & Bro. 414 Witter st.N. Y. 
Key Seat Cutting Machine.T.R.Bailey & Vail. 

Cheap Wood-Working Machinery. Address 
M. B. Cochran & Co., Pittsburgh, Pa. 

Steam Fire Engines,R.J.Gould,Newark,N.J. 



Sure cure for Slipping Belts — Sutton's pat- 
ent Pulley Cover is warranted to do double the work 
before the belt will slip. See Sci. Am. June 21st, 1873, 
Page 889. Circularsfree. J. W.Sutton,95 Liberty St., N.Y. 

The Ellis Vapor Engines/with late improve- 
ments, manufactured by Haskins Machine Company, 
Fitchburg, Mass. 




C. H. S.'s query as to blue paper is a busi- 
ness question. For waterproof paper, read articles on 
pp. 129 and 177, vol. 28.— T. is informed that the four 
world'sf airs were held in London, 1851, Paris, 1855, Lon- 
don, 1862, Paris, 1867, the 1851 show being the first that 
ever took place.— A. B. S. can blacken his iron bands or 
other articles by following the directions on p. 203, vol. 
28. 

F. E. T. asks : 1. How can I distil water 
so that I ean get it in large quantities quickly, and at 
little expense? 2. Can powdered silica be found in mar- 
ket, and where? It is used in white for the complexion* 
and is composed of white sand and anhydrous soda. 3. 
Where can I get the white sand ? 4. Is Herr Artus' recipe, 
on p. 73, vol. XXVI, for paste or liquid blacking? An- 
swers: 1. You may make it in large quantities and quick- 
ly, by the use of a large still ; but unless you are using 
heat for some other purpose, it will not be very cheap. 
2. You can prepare very finely divided silica by precipi- 
tating a solutien of water glass with muriatic acid, and 
igniting. Electro-silicon is infusorial silica. 3. Fine 
white sand can be obtained from the beach. 4. Liquid. 

N. W. questions our, reply to F. B. who 
asked as to the efficacy of the forked stick in discover- 
ing hidden springs of water, and refers him and us to 
the Patent Office report for 1851, part 2, "Agriculture," 
for evidence as to the error of our views given on p. 282 
of our volume XXVIII. Answer: The statement in the 
report is merely an assertion in a letter to the Commis- 
sioner of Patents, and is unsupported by independent 
testimony. 

F. P. C. asks : How can I remove the oil 
from white lead? How can I know that the oil has been 
properly removed? I have tried commercial (188 per 
cent) alcohol, and find that pure white lead and zinc, 
treated in this way, give a gray precipitate. I have also 
placed some of the lead and zinc in a porcelain dish 
and placed it on charcoal ; I find a dark brown residue 
after treating with dilute nitric (C. P.) acid. In a mix- 
ture of lead, zinc, and baryta, I find (after burning) that 
the precipitate is very dark, almost black, having all the 
appearance of baryta except the color. Can I precipi- 
tate the zinc, after precipitating the lead with sulphuric 
acid? Answer: You can free white lead from oil by 
agitating it with successive portions of common ether 
in a closed bottle. The lead is free from oil when it ap- 
pears dry and its particles do not stick together. You 
can separate barytes (sulphate ofbaryta)f rom amixture 
of white lead, zinc and barytes after the oil is removed 
by treating with dilute nitric acid. This will dissolve 
the lead and zinc, while the barytes will remain undis- 
solved. Sulphuric acid added to the solution of nitrate 
of lead and zinc formed will throw down the insoluble 
sulphate of lead. By adding carbonate of soda, to the 
solution of sulphate of zinc remaining, until efferves- 
cence ceases, zinc oxide will be precipitated. A care- 
ful ultimate analysis, however, to determine the quan- 
tity of lead, zinc, and barytes in a given mixture, will 
cost $10. 

I. W. asks : Is a lead vein, with its wall 
rocks well defined, (for instance, limestone on one side 
and sandstone on the other) a sure indication of a valu- 
able lead mine ; and if eo, is a large sized vein or medi- 
um sized one the most profitable? Answer: We should 
judge from your description of the occurrence of the 
galena that it was a veritable lode. Galena often occurs 
in limestone, as in the counties of Northumberland, 
Derby and Durham, England, in veins which traverse 
compact limestone. In Kentucky, at Millersburg, 
in Virginia, Wythe county, and in Maryland, near Balti- 
more, it occurs in limestone. In Pennsylvania, on Per- 
kiomen creek, 23 miles from Philadelphia, galena has 
been mined. Here there is a shaft 170 feet deep, with a 
horizontal drift of 300 feet entering the shaft 80 feet be- 
low the surface. The ore found here is in the old red 
sandstone formation. The value of a mine can only be 
approximately estimated betore working. Of course 
the larger the vein and the nearer the surface, the more 
valuable the mine. 

S. W. asks : How can I remove inkstains 
from linen ? Answer : Dissolve a teaspoonf ul of oxalic 
acid in a gill of water. By means of a sponge or cloth 
dipped in the solution, soak the stain thoroughly, and 
afterwards rinse or wash with water. Throw away, or 
keep in a bottle labeled "poison," the oxalic acid solu- 
tion. 



J. S. C. says : In an engine running from 
150 to 200 revolutions per minute, can an expansion of 
one quarter of the length of the cylinder be used to 
advantage? A mechanic, of good ability and long ex- 
perience says the engine will pound itself to pieces. 
"Will expansionmake any difference in the pounding of 
an engine ? Answer : The best point of cut-ofi depends 
upon initial pressure, clearance, etc. But you can cut 
off the steamat thepoint mentioned, with perfectsafety, 
and all shock can be prevented by giving a proper 
amount of exhaust cushion. 

M. R. S. asks: 1. What effect does a hot 
blast have on wrought iron when used in a common 
blacksmith forge ? Does it injure the iron or not? If 
not, does it save fuel enough to pay for itself? 2. Is 
there any known cheap compound that will make an in- 
tense heat for 30 or 40 minutes without replenishing? 
Answers : 1. The hot blast will cause the iron to be heat- 
ed more quickly, and will not injure it. Under ordinary 
circumstances it would hardly pay to introduce the hot 
blast in a common forge, if much trouble or expense 
were involved. 2. We do not know of anything except 
a heavy fire and strong blast. 

W. F. — White gunpowder is granulated in 
the ordinary way. 

W. W. O. asks : What acids and in what pro- 
portions are usedforbrighteningGermansilverorbrass, 
and how are the articles cleaned after dipping in the 
acid? Answer: Brass is cleaned with oxalic acid. The 
acid must be washed off with water, andthe brass rubbed 
with whiting and soft leather, A mixture of muriatic 
acid and alum dissolved in water imparts a golden color 
to brass articles that are steeped for a few seconds in it. 
Vinegar and common salt may be used instead of the 
acid. For cleaning silver and Britannia ware, we have 
seen zinc white (first quality) recommended. 

J. D. asks : What can be used effectually to 
coat the inside of elder cisterns, to prevent them from 
leaking? I have made 12 cisterns of Norway pine, and 
the cider seems to ooze right through the wood. An- 
swer : Paraffin is not acted upon by alcohol or acids. 
Soluble water glass will also answer your purpose, if not 
too expensive. Pitch and bitumen are the cheapest 
substances you can use. 

J. B. says, in reply to T. W. S., who asked 
what would keep flour paste from fermenting : I have 
an excellent paste composed of 3 parts of gum traga. 
canth, 1 part of gum Arabic, and a small portion of mer- 
curic bichloride; will alcohol or carbolic acid prevent It 
from souring ? Answer : If a sufficient quantity of mer- 
curic bichloride (corrosive sublimate) is added, that 
alone ought to prevent decomposition. That is the 
only object in putting in this poisonous substance. If 
that does not do, carbolic acid will. Alum is also some- 
times used to prevent paste souring. 

J. A. M. asks : What other (if any) ingredi- 
ent is used with starch, and how is it applied, to produce 
the fine polish on linen as it comes from the laundry? 
Answer : A small piece of pure paraffin, added to the 
starch when hot, and weli incorporated, will give a bril- 
liant gloss to starched linen. Add a piece as large as a 
hickory nut to an ordinary bowlful ©f starch. 

W. F. M. & Co. say : We have several hun- 
dred gallons of neat's foot oil; its lubricating qualities 
are good; but when hot in the journal or in boring, it 
emits an odor very offensive to the workmen. Is there 
any process by which we can refine it so that it will lose 
its off ensi veness without destroying the lubricating prop- 
erty? Answer: Filter the oil through freshly burnt 
charcoal, or boil it for 15 minutes with a little water 
and calcined magnesia. 

W. F, asks: Can you inform me of any sim- 
ple process for softening the water in a well ? The bot- 
tom of the well is rock. Answer: You can soften the 
water by adding a solution of carbonate of soda, 
known as washingsoda,aslonga8 the water turns milky. 
After settling, draw off the clear portion. If the hard- 
ness of your water depends on the presence of limestone 
dissolved in it, simply boiling it and allowing the min- 
eral matter to subside will soften it. 

A. B. W. says : We make the gas to light 
our building in iron retorts, from what is known in the 
trade as"residuum." It is the black tar-like oil from 
refined petroleum; it makes good gas, but is quite ex- 
pensive on account of the high heat required, and the 
amount of fuel (coke) it requires to get up the heat. Is 
there anything we could use that would not require so 
great a heat and that would be equally as free from dan- 
ger in using ? The high heat soon burns out the retorts 
and new ones are quite expensive. Answer: Try the 
ordinary gas coal or cannel coal, which, as you mention 
coke, ought to be within reach. You can then make 
your own coke. 

M. G. S. says : A Leffel 56 inch water wheel 
was set for a 6 feet head, going at 60 revolutions, giving 
with an open gate 36}£ horse power. Under this head 
we only used a % open gate, showing, we think, that it 
requires % of 36 or 24 horse power to run our machinery 
at the required speed. During low water, our main 
shaft decreasedin revolutions from 175 to less than 140 
with an open gate. Our hydraulic engineer says that by 
changing the set of the wheel from a 6 feet to a 4 feet 
head, we could obtain the required speed with a % open 
gate. He is now settingit for a 4 feet head (49 revolu- 
tions) and enlarging the main driving pulley to counter- 
balance the decreased speed of the wheel. We claim 
that, instead of running at 49 revolutions, the wheel 
will decrease its speed, that the surface of the enlarged 
pulley will have the same velocity as before, that the 
main shaft will still run less than 140 revolutions, and 
further that, by no possible means under the circum- 
stances stated, can the required speed be obtained. An- 
swer: By decreasing the head, the power of the wheel 
will of course be decreased. And your assertion, that 
" by no possible means under the circumstances can the 
required speed be obtained," is correct. It can only be 
done by a sacrifice of power. 

A. B. asks : 1. Where should an engine 8 
x 24 inches take steam to give the most power when run 
at full stroke, when the crank is on the center, or a lit- 
tle before it reaches the center? 2.1s there anything 
that will prevent lime collecting in my boiler? 3. Are 
you printing a paper called the Patent Re-port or some 
similar title? Answers: 1. Set the valves to admit 
steam when the engine is on the center ; and if you need 
.cushion, obtain it from the exhaust. 2. Try tannate of 
soda. 8. The paper you refer to is published at the 
Patent Office, Washington, D. C.andis called theJPatent 
Office Official Gazette. 

W. W. A. asks for an explanation of a lit- 
erary allusion to the dust of Caesar stopping a beer bar- 
rel. Answer : Read Hamlet's meditations on the skull 
of Yorick : " Imperial Csesar, dead and turned to clay, 
may stop a hole to keep the wind away," etc. 

J. J. B. asks how to get rid of red ants. 
Answer : Try common salt. 



C. W. B. says : I have a thresher which I 
wish to level at each setting with an ordinary spirit 
level. The slllo to be leveled are 4 feet long ; the dis- 
tance between the wheels Is 4 feet 10 inches. Can you 
give me a rule by which I can determine just how much 
to raise or lower ojie side to compensate for any given 
deviation of the level ? Answer ; Place the level on the 
sill in the direction of its length, and measure how much 
the level itself requires to be raised or lowered at one 
end ; and then raise or lower the corresponding end of 
the sill a distance equal to this amount multiplied by 
the length of the sill, and divided by the length of the 
level. Suppose, for instance, that the level is 2, and the 
sill 4, feet long : and that when the level is placed on the 
sill, one end requires to be raised one sixteenth of an 
inch, to bring the bubble to the center. Then applying 
the rule, multiply one sixteenth by 4 and divide it by 2 
and thus obtain % of an inch as the distance the corres- 
ponding end of the sill must be raised to render it level. 

W. B. F. asks how to obtain the sulphate 
of soda resulting from the action of sulphuric acid on 
carbonate of soda in the manufacture of carbonic acid 
gas for soda water. " I use about 23 lbs. soda per week, 
Will it pay to try and save it?" Answer : The reduction 
of sulphate of soda to the carbonate is a difficult opera- 
tion, and cannot be carried out on a small scale. Le- 
blanc's process for making soda ash accomplishes this 
by mixing the sulphate of soda with chalk and fine coal, 
and fusing the mixture in a reverberatory furnace. Can 
you not employ muriatic acid instead of sulphuric, and 
thus produce common salt? Sulphate of soda is, how- 
ever, used in the arts, and you should try to sell it to a 
glass house, if there be one in your neighborhood. 

M. asks for a material that is both flexible 
and transparent, which may be folded up without des- 
troying its transparency. Answer: Try tracing paper 
or tracing cloth. 

C. O. S. says : We have a steam cylinder 
for drying purposes, placed about 100 feet from tne boil- 
er, and fed through an inch pipe direct from the boiler. 
Does It make any difference, in the drying capacity of 
the cylinder, whether the steam goes through fast or is 
confined so that Just enough passes out of the exhaust 
pipe to keep it clear from water ? In other words, does 
steam lose its heat by passing through pipes as long as 
it remains steam ? Our fireman insists on a strong cur- 
rent of steam passiDg through, which we would like to 
save, if possible without loss of heat, for drying. An- 
swer: You will probably obtain satisfactory results by 
the method you propose. Suppose that you try it one 
day by your plan, and the next by the engineer's, and 
compare the results. We would be glad to hear from 
you, in case you make the experiment. 

D. B. T. asks in what ratio with the pres- 
sure the f rictiofl of water increases in its passage through 
an iron pipe of a given size and length, that is, what is 
the difference in friction between one and ten atmo- 
spheres pressure ? Answer : The resistance due to fric- 
tion will be about 10 times as great In the second as in 
the first case, increasing nearly as the pressure, or as 
the square of the velocity. See article on " Friction in 
Pipes," on page 48 of this volume. 

D. C. asks how to make nickel solution for 
plating iron or other metals by galvanic process. An- 
swer: The nickel solution may consist of X lb. of the 
double sulphate of nickel and ammonia dissolved in a 
gallon of water, or of % lb. of the double chloride of 
nickel and ammonia in a gallon of water. The main 
condition of nickel plating lies in these points : (1) to 
have the solution always kept neutral, it is neeessary to 
test the liquid frequently by means of litmus paper f and 
if it be acid, to add sufficient caustic ammonia to make 
theilquor perfectly neutral; (2) to have the materials to 
be plated always perfectly clean, which, if the goods are 
of iron, can be done by dipping them in a mixture of 
muriatic acid and water. The surface of the nickel 
anode should in no case be less than the surface to be 
coated, and may be much greater. See also page 187 of 
our volume XXVUI. 

A. D. C. says : In pumps of the same size 
of barrel and length of piston rod, does the length of the 
column of water under the piston valve (whether 15 or 
20 feet) make the pump work easier or harder? The 
pump is under 33 feet long. Answer: The shorter the 
length of the water column, the easier the pump will 
work. The weight lifted is proportionate to the length 
of the column, 

A. B. asks : What is the customary rule for 
measuring charcoal ? How many inches are a bushel, or 
how many cubic feet are a hundred bushels ? Answer : 
Charcoal is measured and sold in New York by the bar- 
rel, the size being that of a flour barrel, which holds 3 
bushels or %% cubic feet. A barrel of charcoal is sold 
here for %\. 

F. W. asks: Will some u&e give me the 
different degrees at which water boils, under different 
pressures? Answer: See editorial pages of this issue. 

H- P. asks : 1. Would it be practicable to 
raise water by means of a beam similar to a beam engine, 
a float being attached to one end and a vessel for raising 
the water at the other, and the float operated by the 
tide? 2. How high does the tide rise at New York ? 3. 
Afriendsays that, by placing rubber inside of a wheel 
hub around the axle, the shock to the wheel will be 
much less when striking against obstructions than when 
nothing is used, the momentum being the same in each 
case. What is your opinion? 4. Can attraction be ac- 
counted for otherwise than supposing some sort of a 
vacuum? 5. Will a magnet have any attraction, being 
detached entirely from any connection with the earth? 
Answers: 1. Yes. 2. From 3M to 5^ feet. 3. We think 
the rubber would help to prevent injury to the wheel, 
4. Yes. 5. Yes. 

C. B. says : I have built a small slide valve 
horizontal steam engine, cylinder l>£x2 inches. What 
power would such an engine, have? Answer: About 
two tenths of a horse power. 

J. S. T. asks : Why is it that a screw can 
be driven more easily and farther into wood with a long 
driverthana short one, the handle and everything else 
being equal ? Answer : Because the screw driver is held 
at an angle, and the long driver affords greater leverage 
than the short one. If both were secured so as to be at 
right angles to the face of the screw, there would be no 
difference in their action. 

S. W. says : In Scientific American of 

July 26, page 59, you speak of oil of rhodium as if it were 
a name without a reality. I have bought an essential oil 
so named. Dunglison's " Medical Dictionary," under 
" rhodium," says that "rhodium is the wood or root of 
a tree supposed to be the genista canariensis of Linnse- 
us, of the family leguminos'ce. The essential oil is a per- 
fume [of a rose-like odor, we may add] and possesses 
cordial and tonic virtues. ItB smell is attractive to fish, 
rats, etc." The Encyclopedia Americana says of rose- 
wood that the tree (amyris balsamifera) yields an odor- 
iferous balsam. 
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S. (t. Jr. says : Suppose I take 20 gallons of 
hydrogen gas, and compress It to 10 gallons, would the 
20 gallons of gas while under pressure lift twice as much 
as the 10 gallons of free gas ? Answer: 10 gallons of 
free, uncompressed hydrogen gas will lift about 1% ozs. 
By compressing 20 gallons of hydrogen into 10 gallons, 
you double the density, and consequently double the 
weight of the compressed gas. Therefore 10 gallons of 
free, uncompressed hydrogen will lift twice as much as 
20 gallons of hydrogen compressed into 10. 

D. asks: Is there any way to restore meat 
that is musty or tainted? "We packed some of it away 
in wheat bran and rye after it was smoked, and the wet 
spring caused the rye to sprout, thus giving the meat a 
musty flavor. Answer : Pack the meat in freshly burnt 
powdered charcoal for a few days. 

F. D. B. asks for a good recipe for making 
birdlime? "The only recipe for it that I can find contains 
white holly bark, and this is not procurablein this coun- 
try." Answer: If you cannot obtain holly, use misletoe 
or other parasite with a gummy or glutinous resin in it 
which does not dry. 

Y. E. says : 1. I am running a 12 horse 
power vertical engine ; it is not as large as we want and 
we cannot sell it to any advantage. How would it do to 
connect another engine of the same size to the other end 
of the shaft ? Twenty-four horse power is all we want. 
2. Our boiler is % inch shell, 16 feet long and 42 inches in 
diameter, with two 14 inch flues. Could we make it 
drive twol2horse power engines? 3. Howmuchsteam 
pressure would it bear with safety to the square inch? 
It is nearly new. 4. What is the "Science Record" 
worth, and where can I get a copy of it ? Answers : 1. 
The plan you propose would give you 24 horse power, 
but probably the shaft is not strong enough to stand the 
increased strain. 2, We do not think the boiler would 
be large enough to drive both engines. 3. About 50 
pounds per square inch. 4. Two volumes of the " Sci- 
ence Record" are published, either of which will be 
mailed to you from our office on receipt of two dollars. 

J. (t. asks : In raising weights, if the upper 
pulley has two grooves with notches where the links fit 
in, and there are 20 notches In one groove and 21 in the 
other, the lowerpulleybeingmuchsmaller,withbut one 
smooth groove, and the chain being continuous : if both 
grooves In the upper pulley had an equal number of 
notches, would it hoist faster, supposing the chain on 
both constructions was pulled at the same rate? An- 
swer: The amount the weight rises in one revolution of 
the upper pulley is equal to the difference of theirdiam- 
eters, and if both were of the same size, the weight 
would be stationary. 

H. F. B. says; I want from 6 to 8 horse 
power, and have a plain slide valve engine, 10 inches 
cylinder and 12 laches stroke ; I have thought of getting 
an 8 horse power boiler for it. Would the arrangement 
be as economical as regards fuel as an 8 horse engine of 
the same class with the same boiler, and if not, about 
what difference would there be in favor of the smaller 
engine? Answer: If the engine you have is in good 
order, it would hardly pay to get a new one, as, by ar- 
ranging it to work with high steam and short cut-off, it 
could probably be run very economically. 

T. J. J. asks: Which will produce the great- 
est amount of heat, a cord of green wood, or one of wood 
dried or seasoned in the open field for, say, four or six 
months before using? Which contains the largest 
amount of carbon, and what is the relative amount of 
heat of the different kinds of wood? Answer: Green 
wood contains about the same amount of carbon as dry, 
and the chief difference is in the amount of water in the 
green wood. From careful experiments on the total 
heat of combustion of different kinds of fuel, itis found 
that a pound of dry wood, containing 50 per cent of 
carbon, will give outabout7,000units of heat in its com- 
bustion, while a pound of the same wood, containing 20 
per cent of moisture, will .give out something less than 
6,000 units of heat. Taken bulk for bulk, the amount of 
heat given out by the combustion of each quality would 
probably be the same. In ordinary practice, dry wood 
is the best, because it can be most easily consumed; 
though, where combustion is very rapid, there might not 
be much difference. 

S. C. H. asks: 1. Which is the best way to 
feed the boiler of a feed steamer? 2. Can it be done 
with a small force pump ? 3. Should the water be hot 
before entering the boiler; and if heated by passing 
through the furnace flues, what should be the position 
of the valves? In feeding from an elevated barrel, the 
pressure of steam must be as great in the barrel as in 
the boiler, makingit slow and unsafe. Answers : 1. Con- 
tinuously, near the bottom. If but a little feed is re- 
quired, it could be managed with a vessel arranged on 
the principle of an equilibrium oil cup. 2. Yes. 3. Yes. 
If a pump is used, drawcold water through the pump, 
and force it through the heater, into the boiler, placing 
the check valve between the boiler and heater. 

J. A. says : You tell G. van H. to place his 
pump 20 feet from the level at which he is sure to always 
have water. Will this answer for wells of all depths, say 
from 24 feet to 200 feet or more? Why should he place 
his pump within 20 feet if the water will rise 32 feet 
after a vacuum is produced in the pump barrel? Why 
not place it 32 feet from the water and save lifting the 
additional column of 12 feet of water? Answer: It is 
difficult to give a universal rule for the best position of 
a pump, but in general It should not be placed" further 
than 20 feet from the surface of the water. If it is placed 
further than this, it is somewhat difficult to keep the 
pump in good working order. But the more important 
reason is that it is necessary to have a surplus of vacu 
um, in order to give the necessary velocity to the water 
If nearly all the vacuum is used up in lifting the water 
there will be very little to give a head to the entering 
water. The water will therefore enter slowly, and if the 
pump makes many strokes, it will run away from the 
water. In practice, it is found thatitis cheaper to force 
water to an elevation, than to lift it by a vacuum. 

J. H. B. says : 1. Would a glass water gage 
for a high pressure boiler be strong enough if it had 
twice the present inside diameter (I think it is now % 
inch) and were made of the same thickness and strength 
of glass as at present? 2. Are there an'ynowinuse that 
are larger? 3. Is the present size made with reference 
to the size of the two pipes supplyingit, or- only to the 
necessary strength ? Answers : 1. Probably not. 2. Yes, 
up to one inch outside diameter. 3. Generally with ref- 
erence to the size of the pipes. Glass tubes, if well an- 
nealed, could standmuch more strain than is ordinarily 
put upon them. They are usually broken by sudden 
changes of temperature. 

Minerals. — Specimens have been received 
from the following correspondents, and exam- 
ined with the results stated : 

J. W.— The specimen is not eorundum, but felspar. 
You had better advertise your mica, asbestos, plumbago, 
etc., in ourcolumns. 



COMMUNICATIONS RECEIVED. 

The Editor of the Scientific American 
acknowledges, with much pleasure, the. re- 
ceipt of original papers and contributions 
upon the following subjects : 

On Explosive Projectiles. By J. T. F. 

On Medical Practice in Early Times. By 
P. H. 

On Sailing Fasterthanthe Wind. ByH.B. 

On Retrogression of the Sun. By J. A. B. 
and by J. S. P. 

On Constructing Large Lenses. ByF.H. R. 

On the Patent Right Question. By J. S. P. 

On Deep Sea Soundings. By T. H. 

On the Zodiacal Light. By H. B. 

On Testing Steam Boilers. By W. S. K. 
Also enquiries from the following : 

A.B.— T. F. M. 

Correspondents who write 1 ask the address f certain 
manufacturers,or where specified articles are to be had, 
also those having goods for sale, or who want to find 
partners, should send with their communications an 
amountsufflcientto cover the cost of publication under 
the head of " Business and Personal," which is specially 
devoted to such enquiries. 
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Index of Inventions 

FOR WHICH 

Letters Patent of the United States 

WERE GRANTED FOR THE WEEK ENDING 

July 8, 1873, 

AND BACH BEARING THAT DATE. 
[Those marked (r) are reissued patents.] 

Abdominal supporter, M. M.Merrill 140,585 

Alphabet block, K. H.Muldaur 140,722 

Auger shaft, coupling for earth, Irwin et al 140,710 

Bag fastening, mail, J. A. Paul 140,639 

Bale tie, cotton, R. W. Cobb 140,575 

Barrel stand and keg holder, C. N. Cass 140,573 

Bed bottom, H. Benedict 140,571 

Bedstead, invalid, J. Robinson 140,646 

Bee hive, E. E. Henegan : 140,702 

Blasting plug, J. H.Holsey 140,628 

Blind, stitching gage for the, W. H. Richardson.. . 140,645 

Blower, compound, T. Shaw 140,597 

Boiler plates, etc., steel for, Bolton & Pedder 140,673 

Boiler, upright steam, G. W. Kawson 140,729 

Boilers, ventilating ships and heating, J. Thomas. 140,741 

Boiler incrustation compound, T. E. Petersen 140,589 

Boot legs, siding, G. C . Parker 140,726 

Boots, making counters f or, E. Andrews 140,569 

Boring machine, earth, W. H. Salyer 140,595 

Brake mechanism, O. Gruninger 140,700 

Brick machine, J. S.Thomas 140,742 

Brush, mop, and wringer, J, D. Smith 140,655 

Butter printing machine, A. F. Hines 140,704 

Butter worker, P. M. Stackhouse 140,739 

Button fastening, W. Holloway 140,627 

Can opener, J. Wood 140,604 

Cans, sealing paint, J. F. Walter, Jr 140,748 

Car coupling, B. Atkinson 140,667 

Car coupling, S. Miller 140,720 

Carframe, W. G. Von Staden(r) 5,482 

Car journal box, railway, R.N.Allen 140,568 

Carseats,framesof,G. Buntin (r) 5,480 

Carbureting apparatus, Judd& Pierson 140,711 

Card stripping machine, G. E. Taf t '..... 140,740 

Carriage, child's, G.L. Shepard 140,598 

Carriage curtain knob, C. M. Munson 140,723 

Carriage seat fastener, M. Brockway, Jr 140,572 

Cartridges, capping and uneapping, G. V. McGraw 140,718 

Chain machine, F. Leonard 140,583 

Cheese vat, D.F.Barclay 140,670 

Chopper and cultivator, cotton, J. B. Underwood. 140,746 

Clamp, joiner's, E. A. Walker 140,747 

Clothes clamp, W. Tunstill : 140,659 

Clothes wringer, C. Robinson 140,592 

Coach or carriage, J. Allgaier 140,666 

Cock, A. S.Devendorf 140,685 

C ooler, water, W . S . Kimball 140,712 

Cork extractor, C.F.Hunt 140,706 

Corset spring, G. O. Schneller 140,783 

Cows from kicking, preventing, Sadler & Spencer 140,594 

Cultivator, B. F. Muschert 140,724 

Dish stand, table, F. Grosjean 140,623 

Doll, H.C. Work 140,605 

Door spring, C. W. Oldham 140,638 

Dough machine, O. B. Fuller 140,695 

Draining basins, L. R. Comstock 140,577 

Drill, rock, Nutting & Githens 140,637 

Drill, rock, H. C. Sergeant 140,596 

Drill seed attachment to grain, J. P.Fulghum... 140,694 

Egg carrier, G. M. Huston 140,579 

Egg carrier, G. M. Huston 140,580 

Egg stand andboiler, Woods & Sherwood (r) — 5,483 
Electrical apparatus, screw post for, S. D. Fields 140,618 

Emery wheel, W. A. Johnston 140,630 

Fare box, H. Baranger 140,669 

Fence, portable, T. L. Wiswell 140,752 

Fifth wheel for vehicles, G. A. Brice 140,676 

File and binder, letter, Buell dkLilley..... 140,610 

Fire extinguisher, J. S. Tibbets '. 140,744 

Fireplace, J. L. Garlington 140,621 

Fishing rod, W. M. Smith 140,656 

Flock cleaning machine, R. H. Dawson 140,684 

Furnace door, puddling, J. S. Rees 140,730 

Furnace, metallurgic gas, W. C. Wren 140,606 

Gas lighting apparatus, A. Potter 140,591 

Gas retorts, apparatus for charging, A. F. Haven 140,624 
Gas retorts, compound for cleaning, Pitkin el al. 140,590 

Gate, farm, M. Burtiess 140,612 

Gearing.F. Emmerich 140,690 

Glove fastening, H. P.Carver 140,613 

Grave guard, A. Rank 140,728 

Hammer, drop, J. McGeorge 140,717 

Harvester,! W. Bragg 140,675 

Harvester, G. H. Spaulding 140,738 

Hat brim, extension, I. Y. Cassiano 140,614 

Hat brim, extension, I. Y. Cassiano 140,615 

Heater and filter, L. F . Meunier 140,719 

Horse collar, O. Laf reniere 140,714 

Horse power, W. Gilflllan 140,622 

Jewelry bases, manufacturing, S. Cottle 140,616 

Knitting machine, S. V. Esstck 140,691 

Knitting machine, G. Merrill 140,635 

Knitting machine needles, J. H. Billiard 140,611 



Ladder, step, C. Frizell 140,578 

Lamp burner, J.H. Dooltttle 140,687 

Lead for pigments, white, E. Milner 140,721 

Leather trimming machine, S. H. Jones 140,631 

Loom shedding machine, G. Crompton 140,682 

Marble, artificial, B.Auguste 140,668 

Meat chopper, O. Gardner 140,696 

Meehanical movemsnt, J. Daguler 140,683 

Medical compound, D . J. Gish 140,698 

Medical compound, A. Racicot 140,642 

Molding, cutter head for, E. H. Hinners 140,626 

Music leaf turner, G. W. White 140,664 

Needle cushion, W. H. Bixler 140,609 

Nut lock, J. A. Reed 140,644 

Nut tapping machine, S. W. Putnam 140,727 

Oils, etc . , from wells, raising, H. W. Faucett. . . . 140,692 

Organs, reed board for, A. W. Wilcox 140,750 

Oven, baker's, D. Donald 140,686 

Packing piston, C. S. Barry 140,608 

Padlock, H. Essex 140,617 

Pan, cake, J. B. Firth 140,619 

Paper box, G. K. Snow 140,786 

Peg cutter, hand, P. Summiter 140,599 

Pipes, mold for clay and cement, J. Sharpe 140,734 

Planter, seed, W. J. Saffery 140,648 

Plastic composition for knobs, etc., H.E. Shepard 140,735 

Plow, A. S. Mann 140,716 

Plow.L.B. White 140,749 

Plow clevis, W. Lahman 140,715 

Plow, subsoil, A. L. P. Vairin 140,660 

Plows, equalizing attachment for, King & Hulse. 140,632 

Portfolio, C.W. Palmer 140,725 

Pump, C. D. Rathbone 140,643 

Pumps, glass piston and packing for, A. E. Gay. . 140,697 

Railway frog, T. J. & G. M. Clark 140,574 

Railway signal, electric, H. W. Spaug 140,737 

Railway snow plow, W. Wheelock 140,663 

Rake, horse hay, J. H. Bean 140,671 

Rake, horse hay, W. C. Martindale 140,634 

Refrigerator and beer cooler, G. Nuss 140,636 

Refrigerator, etc . , T. W. Johnson 140,629 

Ridge sidewalk plate, T. Hyatt 140,707 

Ridge sidewalk plate, T.Hyatt 140,708 

Roofing, sheet metal, G. F . Leonard 140,582 

Saponifying apparatus, G. W. Hatfield 140,701 

Saw gummer, W. G. Blackltdge 140,672 

Sawing laths, machine for, G. P. Appleton 140,570 

Sawing laths, machine for, A. Rodger3 , 140,647 

Sawing machine, H. M. Stow 140,657 

Scaffold, M. D.Drake 140,688 

Seaming sheet metal, G. D. Brooks.. 140,678 

Sewing machine, Lincoln & Clough 140,584 

Sewing machine, J. A. Smith 140,654 

Sewing machine motor, W. Young 140,607 

Sewing machine treadle, S. B. Bushfleld 140,677 

Sewing machine, shoe, T. L. Miller 140,586 

Sewing machine, feed, W. &;E. Westmoreland.... 140,603 
Sewing machine movement, etc., E. Cowles, (r) . . 5,481 

Shaft coupling, E. Swain 140,600 

Shoe soles, trimming, B. J. Tayman 140,601 

Shoemaker's cutting board, C. E. Cooper 140,680 

Show case.D. D.Elder 140,689 

Skins, pebbling and grainingwet,N.O.Lounsberry 140,633 

Skylight bar, C. Sellman 140,650 

Soldering machine, W. D. Brooks 140,679 

Speed in machinery, changing, W.H.Wilson 140,751 

■Spinning mule, M. Moffatt 140,587 

Splint, A. Wheat 140,662 

Spoke polishing machine, G. L. Rouse 140,732 

Stave jolnter^J. E. Green 140,699 

Stone, splitting, P. Croghan 140,681 

Stove foot shoe, A. D. Coles 140,576 

Stove, coal oil, J. H. Thorp 140,743 

Suspender, A. Shenfleld 140,652 

Tape measure, H.B.Tyler 140,745 

Tenoning and boring machine, G. Witter 140,754 

Thill holder, J. P. Hisley 140,705 

Thrashing band cutter and feeder, Sullivan et al.. 140,658 

Time to dials, transmitting, H. J. Wenzel 140,661 

Tobacco cutter, self cleaning, W. J. Faul 140,693 

Toy.C.Ball, (r) 5,479 

Toy, J. Schwennesen 140,649 

Track lifter, G. J. Kinzel 140,713 

Vault cover, illuminating, T. Hyatt 140,709 

Vinegar and aging spirits, making, W. M. Skelton 140,653 

Wagon, dumping, J. Highfleld 140,703 

Washing machine, W. K. Flietstra 140,620 

Washing machine, M.L. Hawks 1 140,625 

Washing machine, F. B. Preston 140,641 

Washing machine, J. Sheffler 140,651 

Washing machine, G.L. Witsil 140,753 

Watch, hand setting, F. A. Jones 140,581 

Water meter, A. M. Rouse 140,731 

Water wheel, I. S. Roland 140,593 

Water wheel, turbine, H. Van De Water 140,602 

Well, driven, A. Wilson , 140,665 

Window sash, metal, J. D. Moran 140,588 

Window screen, J. W. Boughton 140,674 

Window weather strip, G. P. Potter 140,640 



APPLICATIONS FOR EXTENSIONS. 

Applications have been duly filed, and are now pending - 
for the extension of the following Letters Patent. Hear- 
ings upon the respective applications are appointed for 
the days hereinafter mentioned: 

25,726.— Blind Wiring Machine.— B. C. Davis. Sep. 24. 
25,767.— Cutting & Panning Cakes.— J.H.Shrote. Sep. 24. 
25,814.— Sleeping Car.— J. Danner. October 1. 
25,843.— Cultivator.— T. McQuiston . October 1 . 
25,867.— Coveeing Saddle Tkee.— J.Maclure. October 1. 

EXTENSIONS GRANTED. 

15,861.— Nut Making Machine.— W. E. Ward. 
24,734.— Paper Making Machine.— W.Goodale. 
24,748.— Paint Can.— J. W. Masury. 
24,755.— Opeeating Windlass.— P.Philip. 
24,772.— Powder Keg.— J. Wilson etal. 
24,773.— Hollow Auger.— A. Wyckoft. 

DESIGNS "PATENTED. 

6,746.— Advertising Frame.— M. M. Burnham et al. .Syr- 
acuse, N. Y. 

6,747 to 6,752.— Carpets.— R. R. Campbell, Lowell, Mass. 

6,753 to 6,756— Carpets.— J. M. Christie, Lowell, Mass. 

6,757.— Table Cutlery.— J. D.Frary,New Britain, Conn. 

6,758.— Carpet.— H. F. Goetze, Boston, Mass. 

6,759.— Chain Charm.— W. B. Hamm, Philadelphia, Pa. 

6,760.— Railway Station.— J. W.Hoyt.Springfield, Mass. 

6,761.— Printing Type— A. Little, New York city. 

6,762.— Cemetery Fence.— T. Pitbladdo, Brooklyn, N.Y. 

6,763.— Sword Hilt, etc.— V. Price, Woodside, N. Y. 

6,764.— Bolt Threading Machines.— S. W.Putnam, Jr., 
Fltchburg, Mass. 

6,765.— Cemetery Fence,eto.— J.Sharkey ,Brooklyn,N.Y. 

6,766 to 6,768.— Shelf Papers.— S. Simon, New York city. 

6,769.— Printing Type.— R. Smith, Philadelphia, Pa. 

6,770.— Phaeton Body.— G. Delker et al., Henderson, Ky. 

TRADE MARKS~REGISTEBED. 

1,852.— Cranbbrby Package.— N. H. Bishop, Manahaw- 

ken S. J.WZZZZZZ,l* 
1,358.— Grease.— A. Gunnison & Co., Cincinnati, O. 



1,355.— Cured Meats.etc— G.Phipps & Co.,Clncinnati,0 
1.355.— Fruits, etc.— Sleeper & Co., Burlington, N. J. 
1,366.— Perfumery.— T. E. Jenkins, Louisville, Ky. 
1,357.— Oil Cans, etc.— Meissner & Co., New York city. 
1,358.— Shirtings.— J. L. Moss, Jr., Westerly, R. I., et al. 
1,359.— Water Gages.— Tomey & Sons, Perth, Scotland. 
1,360.— Bath Towels.— Stark Mills, Manchester, N. H. 

SCHEDULE OF PATENT FEES: 

On each Caveat $10 

On each Trade-Mark ...$35 

On filing each application for a Patent (17 years). ..$15 

On issuing each original Patent $30 

On appeal to Examiners-In-Chief $10 

On appeal to Commissioner of Patents $20 

On application for Reissue $30 

On application for Extension of Patent $50 

On granting the Extension $50 

On filing a Disclaimer , $10 

On an application for Design (3%years) $10 

On an application for Design (7 years) $15 

On an application for Design (14 years) $30 



RATES OF ADVERTISING. 
Back Page ....... $1.00 a line. 

Inside Page - ----- 75 cents a line. 

Engravings may head advertisements a t the same rate per 
line, by measurement, as the letter-press. 



TO INVESTORS. 



The Northern Pacific Railroad Com- 
pany having determined to close its 7-30 
First Mortgage Gold Loan, and thereafter 
to pay no higher rate of interest than 6 per 
cent on further issues of its bonds, the lim- 
ited REMAINDER OF THE 7 3-10 LOAN IS 
NOW being disposed OF through the usual 
agencies. 

This affords a desirable opportunity to per- 
sons wishing to reinvest interest or divi- 
dends. 

The Company now has more than 500 
miles of its road built and in operation, in- 
cluding the entire Eastern Division connecting 
Lake Superior and the navigation of the Mis- 
souri River ; the work of construction is pro- 
gressing ■ satisfactorily ; the Company has 
earned title to nearly Ten Million Acres of its 
Land Grant, and sales of lands have thus far 
averaged $5.66 per acre. 

All marketable securities are received in 
exchange for Northern Pacifies. 



JAY COOKE & CO., 

30 Wall Street, New York. 
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M. MAYO'S PATENT BOLT CUTTER. 

Send for Illustrated Circular. Cincinnati, Ohio. 



SANITARY ENGINEERING— A GUIDE 
to the Construction of Works of Sewerageand House 
Drainage. By Baldwin Latham, C .E. 21 Plates, 118 Wood 
Engravings. 8vo., cloth. $12. 

LONG-SPAN RAILWAY BRIDGES (Re- 
vised Edition) and Short-Span Railway Bridges. By 
B. Baker. 8vo., cloth. $2. 

THE CHEMISTRY OF SULPHURIC ACID 
Manufacture. By H. A. Smith. 8vo., cloth. $1.50. 
E. & F. N. SPON, 446 Broome St., N. Y. 



AMENIA SEMINARY, AMENIA, N.Y.— 
A Family Boarding-School. On the Harlem Rail- 
road, eighty-five miles from New York. Full courses 
of seminary instruction, with preparation for college 
or business. Personal care in study, habits, and health. 
Terms, $360 per year. 
Fortieth year begins Sept. 15. S. T. FROST, A. M . 



BOURNE'S HAND BOOKS OP STEAM 
ENGINE. New Editions. Catechism of the Steam 
Engine. Cloth. $2. Hand Book of the Steam Engine. 
Cloth. $2. Recent Improvements in the Steam Engine 



Cloth. $3. 
D. V 



AN NOSTRAND, Importer and Publisher, 
23 Murray St. & 27 Warren St., New York. 
Copies sent free by mail on receipt of price. 



WOODBURlf'S PATENT 

Planing and Matching 

and Molding Machmes, Gray & Wood's Planers, Self -oiling 
Saw Arbors, and other wood worktag machinery. 

' 91 Liberty street, 1ST. Y. ; 



S. A. WOODS, 
Send for Circulars. 



1 67 Sudbury street, Boston. 



$57.60 



AGENT'S PROFITS PER WEEK. 

Will prove it or forfeit $500. New 
articlesiust patented. Samples sent free to all. Address 
W. H. CHIDESTER, 367 Broadway , New York. 

PAGE'S Water Flame Coal Lime Kiln, with 
coal or wood. No. 1 Soft White Lime or Cement, 
with use of water. CD. PAGE, Patentee.Rochester.N.Y. 



r &ww,r<& , 




CHAMPION SPRING MATTRESS— The 
latest and best improvement. Do you want a 
neaithy and comfortable bed? Here it is. The softest, 
easiest, cheapest, most popular, and durable Spring Bed 
In market. Sold by all leading dealers. .No stock com- 
plete without it. Wholly composed Qf tenacious tem- 
pered steel springs, so united that the pressure is equally 
distributed. Easily moved or carried about the house. 
Can be lifted, turned, or rolled up like a blanket. Both 
sidesalike. No frame.no wooden slats, no straps. May 
be used on floor without bedstead. ISIo under bed re- 
quired. Needs only half thickness of hair mat tress. The 
regular size double bed, 4 ft. 6 in. bv 6 ft., contains 19a 
steel upholstery springs and weighs only thirty 
lbs. More springs for your money In this bed than in any 
other. Warranted noiseless. Any sizes made to order 
Send for plstorlal circular. Retail price of double bed, 
$1S. Shipped, by single bed or quantity, to all parts oi 
the werld. Liberal discount to the trade. Agents want- 
ed. F.C. BEACH & CO., Makers, 102 Chambers St., cor. 
Church New York. 
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THE NEW YORK EXPOSITION & MANUFACTURING COMPANY, MACHINERY, i 




52 Broadway, N. Y , 

liberal terniB, by pa 

Williams' Coupling 

Washing Machine, 

Atthouse' Journal 

Dredge and Elevator, i*.vi.«. 

Stencil and Brush, Pert's Book CaBe, Kenyon'B Corn Harvester, Lull's Shutter Hinge, Stryker s Brick Macnme 

Crippen's Swaging Machine, and many others. Detailed information furnished on application, Prospectus sent 

by mail to parties having inventions to negotiate. 



NEW and 2d-HAND.-- 

Send for Circular. Chas. PLACE 
s CO. 60 Vesey St., New York. 



Paper Making. 



-0- 

A PRACTICAL, TREATISE 



ON THE 

MANUFACTURE OF 

IN 



PAPER 



ALL ITS BRANCHES. 
BY CARL HOFMANN, 

Late Superintendent of Paper Mills in Germany and 
the United States; recently Manager of the 
Public Ledger Paper Mills, near 
Elkton, Md. 
Illustrated by One Hundred and Twenty-nine Wood En- 
gravings, and Five Large Folding Plates. 
In one Volume, Quarto, Cloth ; 400 Pages. Price $15. 

S3?" By Mail or Express, free of charges. 
PRACTICAL GUII>E 

FOR TEE 

MANUFACTURE OF PAPER & BOARDS. 

BY A. PROTBAUX, 

Civil Engineer and Graduate of the School of Arts 

aad Manufactures, and Director of Thiers' 

Paper Mill,Puy-de-D6me. 

With additions, by L. S. Lu Noemand. Translated from 

the French, with Notes, by Hobatio Pains, A.U., M.D. 

To which is added a Chapter on the Manufacture of 

Paper from Wood in the United States, by Henry T. 

Brown, of the" American Artisau,*' 

Illustrated by Six Plates, containing Drawings of Raw 

Materials, Machinery, Plans of Paper Mills, etc., 

etc. 8vo. Price ¥7.50. 



%W The above, or any of my Books, Bent by mail, 
free of postage, at the publication prices. 

My new and enlarged CATALOGUE OF PRACTI- 
CAL AND SCIENTIFIC BOOKS— 96 pageB. 8vo.— Bent 
free to any one who will f urniBh his address. 

HENRY CAREY BAIRD, 

INDUSTRIAL PUBLISHER, 
406 WALNUT STREET, Philadelphia. 



io INVENTORS 
V$ MANUFACTURERS 



The Managers of the 42«1 Exhibition of the American 
Institute, of the City of New York, beg to announce, 
that the Exhibition Buildings on 2d and 3«1 Avenues and 
63d and 64th Streets, will be open for the reception of 
heavy Machinery August 18th and for other articles, 
September 1 st 1873. The Exhibition will be formally 
opened September 10th. 

For particulars, address "General Superintendent, 
American Institute, New York." 



BARNE'S PATENT ::**p 

Foot or Steam Power 
Scroll Saw. 

PRICE THIRTY DOLLARS. 

Every Builder, Cabinet Maker, Pat- 
tern and Wagon Maker— every Wood 
Workers hould have one. Only three 
years in market, yet thousands are 
now using them. Send for full de- 
scription to 

W. F. & JOHN BARNES, 
Rockford, 111. 




Massachusetts Agricultural College, 

Founded andendowed by the State for the liberal educa- 
tion of the Industrial ClaBBes, will begin Kb next acade- 
mic year Aug. 27. For catalogue or information addreBB 
President W. S. CLARK, Amherst, MasB. 



^feTI & &k ^ Month to Lady AgentB. AddreBB Ellis 



Manufacturing Co. . Waltham, Mass, 



RAILWAY ENGINEERING ; or Field 
Work Preparatory to the Construction of Kail- 
ways : Containing the original and most approved 
methods of laying out Railway Curves, and of setting 
out the widths of the Cuttings and Embankments, etc.; 
a general table for the calculation of Earthworks of Rail- 
way Canals, etc., with two auxiliary tables; also Tun- 
nelling, an investigation of the formula for the Super- 
elevation of the Exterior Rail In Curves. By T. Baker, 
C. E. Second edition. 8vo., cloth. Price $2.50. 

D. VAN NOKTUAND. Impotitkr and Publishes, 
23 Murray St. & 27 Warren St., New York. 
*** Copies sent free by mall on receipt of price. 



SELL YOUR PATENT.— The advertiser, 
who negotiates Bales of valuable patents, wlBhes, at 
once, one or two really good Patented Inventions to Bell. 
No advance charge made. 
Address P. O. Box " 5,190," New York. 



G. E. ILLINGWORTH, 

NEVILLE ST. FOUNDRY, LEEDS, ENG. 

Makes a specialty of 10 in. Lathes. All partB are inter- 
changeable, beine; made in duplicate, thuB ensuring ac- 
curacy and excellence of workmanship. Price for 12 
feet bed, slide, surfacing, and screw cutting complete, 
£95.0.0, F.O.B., Liverpool. For Photograph and full par- 
ticulars, write direct. 



PORTABLE STEAM ENGINES, COMBIN- 
lng the maximum of efficiency, durability and econ- 
omy, with the minimum of weight and price. They are 
widely and favorably known, more than 1,000 being in 
use. All warranted satisfactory or no sale. Descriptive 
circulars sent on application. AddreBB 

THE J. C. HOADLEY CO. Lawrence, Mass. 
Liberty st., New York. 



NEW YORK STEAM ENfflE CO. 

MANUFACTURERS OF 

Machinists Tools 

OF ALL DESCRIPTIONS, 

98 Chambers St. New York. 



WHALEN TURRINE. No riskB to purcnaser. 
Pamphlet sent free. Seth Whalen, Ba 116 ton Spa, N. T . 




FINEST FOOT LATHE 

in the market, for Amateurs, JewellerB, 
&c. Made with Bpecial toolB. Prices 
within the reach of all. 
Send for Pamphlet. 

W. L CHASE & CO., 

95 Liberty St., >Tew York. 



Niagara Steam Pump. 

CHAS. B. HARDICK, 



33 Adams Bt., Brooklyn, N. Y. 



Maryland Institute, Baltimore, 
26th Annual Exposition, 

WM be opened,for reception of Goods, SEPTEMBER 

24th to '27rli, inclusive, and to the Public, 

OCTOBER 1st to 31st, inclusive. 

Articles of Superior Merit of every kind are solicited • 

but Operating Machinery, New Inventions, and 

Beatjtiful Displays, will be the leading features. 

GOLD, SILVER, and BRONZE MEDALS will be award- 
ed as first premiums, and a GOLD MEDAL OF HONOR 
to the Inventor of a Machine, or discoverer of a Process 
so important in its use or application as to supplant all 
others previously used for the same purpose in some 
branch of the useful Arts. Circulars containing full 
particulars furnished on application to the Actuary. 
C. W. BENTLEY, 
President and Chairman Exhibition. 



ROPER HOT AIR 

ENGINE COMPANY, 70 New Church St. .New York 



Givil and Mechanical Engineering at 
the Rensselaer Polytechnic Institute, Troy, 
'.—Instruction very practical. Advantages unsur- 
passed in this country. Graduates obtain excellent posi- 
tions. Re-opens Sept. 17th. For the Annual RegiBter, con- 
taining improved Course of Study, and full particulars, 
address Peof. CHARLES DROWNE, Director. 



D*»! 



.WENDELL'S PATENT D00KST0P. 
h (\C\C\ AGENTS WANTED. 

IJAJUUSSperclay. Samples, 25 Cts. 
Wendell & Francis, 436"Walnut St. Phila. 



Cincinnati 
Exposition. 

OPEN SEPT.*3 TO OCT. 4, 1873. 

SPECIAL COMPLIMENTARY AWARDS FOR 
MANUFACTURING MACHINES. 

In addition to the regular list of premiums to be 
awarded forsuperlor merit in competing machines, the 
Board of CommlsBlonersoffer a "Complimentary Medal" 
of gold, with silver medallion center, to each of Buch 
important power machines, or accompanying Bet of ma- 
chines, as are adapted to manufacture marketable arti- 
cles of all kinds. The entries for theBe premiums can be 
made either by the manufacturer of the machine or the 
manufacturer of the goods the machine is Intended to 
fabricate; and the machines are to be awarded theBe 
premiums Bubject to theconditlon that thcyare started 
on the day of opening of the Exposition, and are opera 
ted bo as to actually manufacture goods in the building 
at least six hourBeveryday. Powerforall machines will 
beRteadlly supplied from!) till 12 A.M., 1 till C P.M., and 7 
till 10P.M. ForfurtherlntormatlonaddreBstheSecretary. 



STENCH ME s ™ 

kf X JJ-A^ViJU complete ou 



For cutting business 
_ Stencils,allBizeB. Also 
kj A JJi.1 V J.JM complete outfits for Clothing 
Stencils and Key CheckB, with which young men are 
making from $5 to $'20 a day. Send for catalogue and 
samples to S.M.SPENCER,117Hanover St.,Boston,Mass. 



TO RAILROAD COMPANIES 
AND CAti-BUILDfiRS. 



"Soluble Glass" 

1b UBed for Painting and Coating over all surfaces to be 
made Fire and Water proof. It can be mixed with any 
piement. and applied with a brush, and will stand all 
climates and weatherBfor inside and outside work. We 
manufacture it ready for use, and put up in barrelBof 
about forty gallons each, in shipping order. A Treatise 
on " Soluble Glass" we mail for $1. 

We sell all Chemicals, Metallic, Oxides, and Im- 
ported Drugs : also, "Nickel Salts" and Anodes 
for Plating* with full printed directions on Nickel, in 
pamphlet form, which we mail, on receipt of fifty cents, 
free. 

Orders will receive prompt attention by addressing 
L. & J. W. FEUCHTWANGEU, 

53 Cedar Street, New York. 




BOULT'S PATENT 

Single Spindle 
Combined Moulding, 
Paneling, &, Dove- 
tailing Machine, 
For Carving, Paneling, 
and Irregular Moulding, 
various kinds of Dove- 
tailingand Routing. The 
Bimplest and moBt useful 
Machine for Furniture, 
House-finishing, Cars, Or- 
gans, Drawers, Brackets, 
&c, &c. 

BATTLE CREEK MA- 
CHINERY COMPANY, 
Manufacturers, Battle 
Creek, Michigan. 



12 Samples sent by mail for 50 cts., that retail quick tor 
$10. R. L. WOLCOTT. 181 Chatham Square, New York. 



Machinery, 



Wood and Iron WorKlnpr of every kind. Leather and 
Rubber BeltiiiR, Emery Wheels, Babbitt Metal, &c. 
GEO. PLACE & CO.,mChambeis St.N.Y. 



Cold Rolled Shafting. 

Beat and most perfect Shafting ever made, constantly 
on hand In Ihrge quantities, furnished In any lengths up 
to 24 ft. Also, Pat. Coupling and Self-oiling adjustable 
Hangers. GEORGE PLACE & CO., 

181 Chambers Street, New York. 



Sturtevant Blowers. 

Of every size and description, constantly on hand. 
GEORGE PLACE & CO.. 
121 Chambers Street, New York. 



PATENT PUNCHING 

SHEA KING MACHINES, 

With all Modern Improvements,! n forms adapted to eve- 
ry kind of work. Warranted Superior to all others. 
Presses adapted to all kinds of work in store readyfor 
shipment . 

MOSES G. WILDER, 121 ChainberB St., New York. 



Farrel's Patent Railway Crane, 
Patent Ground Chilled Rolls, 

ROLLING MILLS AND MILL MACHINERY, 

PuncheB and Shears for heavy work— i ly WheelB, Shafts, 
GearB, Pulleys, and Special Castings, at Low Prices. 
PARREL FOUNDRY & MACHINE CO., 

MOSES G. WILDER, Selling Aofnt, 
121 Chambers Street, New York 



WOODWORTH SURFACE PLANERS, 
$125. Planers and Matchers, $350. S. C. HILLS 
51 Courtlandt street New York. 







OWELL PATENT DOOR AND GATE 

J SPRING, worth ten of all others. Won't corrode 
or break. Ask the Hardware dealers for it, or address 
Sole Manufacturer, JAS. H. WHITE, Newark N. J. 
Territory for Sale. 



C\ LASS fcTI/TOULDS for Fruit Jars, Patent 
VT Lamps, 1VJ_ Bottles.ete. , made byH. BROOKE. 14 
years at White and Centre Streets, New York. The short- 
est and cheapest way order direct of Mould Maker. 

S^~ Particular attention paid to MOULDS for 
INVENTORS. 



IPATENT 

rOLDROLLEl 

V> SHAFTING, j 



The fact that thlB shafting has 75 per cent greater 
strength, a finer finish, andis truer togage.tnanany other 
in use, renders it undoubtedly the most economical. We 
are also the Bole manufacturers of the Celebrated Col- 
lins Pat. Coupling, and furnlBh Pulleys, Hangers.etc, 
of the most approved styles. Price liBtB mailed on appli- 
cation to JONES & LATJGHLINS, 
Try street, 2d and 3d avenues, Pittsburgh, Pa. 
190 S. Canal St., Chicago. 
"" B3S?"Stock8 of this Shafting in Btore and for Bale by 
FULLER, DANA & FITZ. Boston, Mass. 

GEO. PLACE & CO., 121 Chambera street. N. Y. 

PIERCE& WHALING. Milwaukee, Wis. 



BUERK'S WATCHMAN'S TIME DE- 
TECTOR.— Important for ah large Corporations 
and Manufacturing concerns— capaole of controlling 
with the utmost accuracy the motion of a watchman or 
patrolman, as the same reaches different stations of his 
beat. Send for a Circular. J. E. BUEBK, 

P.O. Box 1,057 Boston, Mpss. 
N. B.— This detector is covered by two TT. S. Paten tB, 
Parties UBing or selling theBe inBtrumentB without au- 
thority from me will be dealt with according to law. 



WOOD-WORKING MACHINERY GEN- 
erally. Specialties, Woodworth Planersand Rlch- 
ardBon's Patent Improved Tenon Machines. 
Central, corner Union st., Worcester, Mass. 

WITHERS Y RUGG & RICHARDSON. 



ATTC SAFETY HOISTING 

U 1 1& Machinery. 

OTIS, BROS. & CO., 

NO. 348 BROADWAY, NEW YORK. 



pUiaVXtXNU e8t Address" THE STILES 

D.R0P Pj3J2S3.ES. middletown, conn. 



For the Best and Clien i>- 
~"~LE£ 



"You asii WHY we can sell First 
Class V Octave Pianos for $290 ? 
We answer — Itcosts less than $300 
Jto make any $600 Piano sold 
through Agents, all of whom make 
IOO per Ct. profit. We have 
no Agents, but ship direct to fami- 
lies at Factory price, and warrant 
„ 5 Years. Send for illustrated cir- 
cular, in which we refer to over 500 Bankers, Merchants, 
&c. (some of whom you may know), using our Pianos, 
in 44 States and Territories. Please state where you saw 
this notice. 

U. S. Piano Co., 8 1 Broadway, N. Y. 




RICHARDSON, MERIAM & CO. 
Manufacturers of the latest Improved Patent Dan- 
els* and Woodworth Planing MachineB, Matching, SaBh 
and molding, Tenoning, Mortising, Boring, Shaping, Ver- 
tical, and Circular Re-sawing Machines, Saw Mills, Saw 
Arbors, Scroll Saws.Railway, Cut-off, and RIp-Baw Ma- 
chines, Spoke and Wood Turning Lathes, and various 
other kinds of Wood-working Machinery. Catalogues 
and price listB sent on application. Manufactory, Wor- 
cester, Mass. Warehouse, 107 Liberty st, New York. 17 



FOR SALE — The right to manufacture and 
Sell the Patent Stave Grain Baskets in the States of 
Ohio, Pennsylvania, and New York. Said Baskets pro- 
tected by numerous patents Issued to Horace C.JoneB 
and others. G. I. BREWSTER, Appleton, Wis. 



O FOUNDERIES, Factories, Ropewalks, 

&c— For saleorleaBe, blocks of Lots. with bulkhead 

waterfront. Low prlces.easy terms. S.B.SCHIEFFELIN, 
15 East 26th Street, New York. 



T 



SHINGLE AND BARKEL MACHINERY.— 
Improved Law's Patent Shingle and Heading Ma- 
chine, simplest and best in use. Also, Shingle Heading 
and Stave Jointers, Stave Equalizers, Heading Planers, 
Turners, &c. Address TEE VOR & Co. Lockport, N. y. 




REOIOLDS' 

Turbine Water 
Wheels. 

30 years' experience enableB me 
to excel in GearlngMillsof all kinds, 
and furnishing them reliable, eco- 
nomical power. Scientific pamphlet 
free. GEO. TALLCOT, 96 Liberty 
Street, New Yor,i. 



THE HYDRAULIC ROTARY GOVERNOR 

secures to WaterWheels exact speed under all possible 
conditions, whether simple or the most complex. Under 
extreme variationslt operates the entire gate in ten sec- 
onds. Warranty unlimited. No pay till teBted. 

JOHN S. ROGERS, Treas., 19 John St., Boston, MaBS. 



J?A WROUGHT 
IRON 

Beams & G/rders 



THE Union Iron Mills, Pittsburgh, Pa. 
The attention or Engineers and Architects Ib called 
to our improved Wrought-iron Beams and Girders (pat- 
ented), in which the compound welds between the stem 
and flanges, which have proved so objectionable in the 
old mode of manufacturing, are entirely avoided, we are 

Erepared to furnish all sizeB at terms as favorable as can 
eootainedelBe where. For descriptive lithograph addreBB 
Carnegie. Rloman & Co, Union Iron Mills, Pittsburgh, Pa. 



<&9£J A TlAVl Agents wanted. Buslnessentirely 
*P&0 Xl. Uli. L I new. G.G.Shaw, Biddeford, Me. 



" lo Have a Cricket 

" ON THE HEARTH, IS THE LUCKIEST THING IN THE 

" world."— Cha.8. Dickens. The large Illustrated family 
paper— "The Cki<"ket on the Hearth "—only $1 a year. 
A &5 CHROMO FREE. Great success. 100,000 sold. 
16 pageB crowded with fresheBt stories, &c. will pay one 
General Ag*nt in each county a monthly cash salary. 
Send $1 for Agent's Outfit (chroraos, Bamples, terms, &c.) 
Apply now for territory. We send this paper three 
months* for 25c. Object, to introduce. Try It. 

Jones & Hablet, Publisher*, 176 Broadway, N.Y. 



Andrew's Patents. 

Noisel«8B t Friction Grooved, or Geared Hoist- 
ers, suited to every want. 

Safety Store Elevators. Prevent Accident, 
Rope, Belt, and Engine breuk. 

Smoke-Burning Safety Boilers. 

Oscillating Engines, Double and Single, l-£to 
lOO-Horae power. 

Centrifugal rumps, 100 to 100,000 Gallons 
per Minute, Best Pumps in the World, pass 
Mud, Sand, Gravel, Coal, Grain, etc., with- 
out injury. 

All Light, Simple, Durable, and Economical. 

Send for Circulars. 

WM. I>. ANDREWS & BRO.. 

414 Water Street, New York. 



NEW & IMPROVED PATTERNS.— MA. 
CHINISTS' TOOLS-all sizes— at low prices. 
K. GOULD. 97 to 113N. J R. R. Ave.. Newark. N. J 



RIVERVIEW ACADEMY, Poughkeepsie, 
N.Y.— Work recommences Sept. 11. Boys, "Fail In." 



1832. SCHENCK'S PATENT. 1871 

WOODWORTH PLANERS 

And Re-Sawing Machines, Wood and Iron Working Ma- 
chinery, Engines, Boilers, etc. JOHN B. SCHENCK'S 
SONS, Matteawan. N. Y. and 118 Liberty St., New York. 




GEAR'S PATENT 

VARIETY MOULDING MACHINE 

The only simple, complete and reliable Upright Shaping 
Machine known. Legality of Patents sustained In Uni- 
ted States Circuit Courts. Infringers who do not make 
immediate settlements will be prosecuted. I mean 
business. A. S. GEAR, Sole Manufacturer & Proprietor. 
Also Manufacturer and Dealer In all kindB of Machinery 
and Mechanical Supplies. 56 Sudbury St., Boston, Mass. 

$72.00 EACBTWEEK. 

Agents wanted everywhere. Business strictly legitimate. 
Particulars free. AddresB, J. Worth & Co. .St. Louis, Mo. 



1fin HORSE POWER Horizontal Engine 
_L \ J \J for Sale, at about one half its cost, and but lit- 
tle used. For description and jrlce, apply ^to 



TANNER & CO., Richmond, Va. 




Stationary and Portable bteam Engines and Boilers. 
Send for Circular. CLUTE BROTHERS & CO., Sche- 
nectady, N.Y. 




TMPROVED FOOT LATHES, 

X Slide Rests, Hand Planers for metal, 
Small Gear Cutters, Foot Scro.l Saws. The 
very best. Selling everywhere. Catalogues 
free. N. H. BALDWIN, 

Laconla, N. H. 





MOLDING, MORTISING, 

TENONING & SHAPING 
MACHINES; 

BAND SAWS, 

SCROLL SAWS, 

Pianino: & Matching 

MACHINES, &c, 

For Railroad, Car, and Agri 

CULTURAL SUOPSj &C., 

[[^"Superior to any In UBe. 

J. A. FAY & CO. 

Cincinnati, Ohio. 



HARTFORD 

Steam Boiler 

INSPECTION INSURANCE CO. 

CAPITAL $500,000. 

ISSUES POLICIES OF INSURANCE, after a careful 
nspection of the Boilers, covering all loss or damage to 

Boilers, BniMinp, and Machinery, 

—ARISING FROM— 

STEAM BOILM EXPLOSIONS. 

The business of the Company Includes all binds of 

STEAM BOILERS, 

STATIONARY, MARINE, & LOCOMOTIVE. 

Full information concerning the plan of the Company's 
operations can be obtained at the 

HOME OFFICE, in Hartford, Conn., 

or at any Agency. 

J. M. ALLEN", President. C. M. BEACH, Vice PreB 

J. B. PIERCE, Secretary. 

BOARD OF DIRECTORS: 

J. M. Allen President. 

Lucius J. Hendee President ^EtnaFire Ins. Co. 

F. W.Cheney ABB'tTrcas. Cheney Bros. Silk Mfg. Co. 

John A. Butler Prcs. Conn. River Banking Co. 

Charles M. Beach of Beach & Co. 

Daniel Phillips of Adams Express Co. 

G. M. Bartholomew Pres't American National Bank. 

R. W.H. JarviB Pres't Colt's Fire- Arms Mfg. Co. 

E. M.Reed Sup't Hartford & N. Haven Railroad. 

Hon. Chas. M. Pond Tree. State of Connecticut. 

T.O.Enders Sec. ^Etna Life Ins. Co. 

Leverett Bralnard of CaBe, Lock wood & Co. 

GEN. WM. B. FRANKLIN. Vice PreB't Colt's Pat. Flre- 

Arms Man'f'g Co. 

Austin Dunham Pres. Wlllimantlc Linen Co. 

Geo. Crompton Crompton Loom Works, Worcester. 

Earl P. Mason PreB't Prov. & Wot. R. R., Providence. 

Wm. Adamson. .of Baeder, Adamson & Co., Philadelphia. 

New York Office 239 Broadway. 

THEO. H. BABCOCK. Manager. 
R. K. McMUKRAY, Inspector. 

Pattern & Branding IjEtters— SHARP, 
Flat or Rounding Surfaces— Laige stock. PAVE- 
MENT Letters, suitable for ARTIFICIAL STONE- 
WORK. VANDERBURGH, WELLS & CO., 

18 Dutch, cor. Fulton St.. New York. 

tfS f A ^9ftT , " rrt *3 r ' .Ajronta wanted! AH el«««8B of working pa* 
fV LU <pu"ple,of either aex, young or old, make more money at 
work for ua In their spare, moments or *U ilia nme than at anytuinf 
4U*. PftcUcnlwrt fras. Add£^i&,£61nsoa&^..7&xtl*ad*JAA<£.£. 
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Advertisements will be admitted on this page at the rate or 
$\*OOperlinefor each insertion. Engravings may 
head advertisements at the same rate per line by meas- 
urement, as the letter-press. 



WHITNEY'S GAS CARBONIZERS, 

Drop Lights, Street Lights, 

METER ATTACHMENTS. 

TheBe Instruments are now being manufactured in 
variety" of forms and sizes by "'HIE NEW ENGLAND 
GAS CARBONIZING COMPANY," at New Haven, Conn. 

They save largely in vour GaB bills. 

They give a far superior light. 

"With their use you can read, write, or sew without 
pain to theeyes. 

They cannot get out of order. 

They are always Bafeand reliable. 

Rights for several of ti^e Western States and portions 



thereof can be purchased by applying to 

DAVID A. WBAY, Esq., or 
COUTANT & WEBSTER, Titusville, Pa. 



AIbo for several of the Southern & Southwestern States, 
bv application to ANSON P. THAYER, 37 Park Row, 
New York. S\MUEL "WHITNEY, 

Lock Box 297 P. Office, New Haven, Conn. 




Universal Wood Worker, 

Horizontal and Upright Boring Machines* 

Pr*Superior to any in use. 
McBETH.BEN TEI & MARGKDANT Hamilton, Ohio 

•£$75 to $250 per month, «gr*fi» 

JTinale, to introduce the GENUINE IMPROVED COM- 

T^MON SENSE FAMILY SEWING MACHINE. ThlB 
H Machine will Btitch, hem, fell, tuck, quilt, cord, bind, 
rt braid and embroider in a moBt superior manner. Price 

^ only $15. Fully licensed and warranted for five yearB. 

pWe will pay $1,000 for any machine that will Bew a 

stronger, more beautiful, or more elastic seam than 

"ours. It makes the "Elastic Lock Stitch." Every 

"•"second Btitch can be cut, and st ill the cloth cannot be 
« pulled aisart without tearing it. We pay Agents from 
0) $75 to $250 per month and cxpenBeB, ora commission 
t-from which twice that amount can be made. AddresB 
"fSRGGMB & CO., Boston, Mass.; Pittsburgh, Pa. ; Chl- 

<3cagO, 111.-, or St. Louis Mo. 



tvumekous TTesTvr have- 

% N.EVBURNHAM'SNEW TURBINE 



TO BETHE: BEST EVER INVENTED 



PAMPHLET FREE: \ 



Z ADDRESS. VOff/f. PA 



IRON PLANERS, ENGINE LATHES 
Drills, and other MachlniBts'ToolB, of superior qual 
itv, on hand, and finishing. For sale low. For Descrip- 
tion and Price address NEW HAVEN MANUFACTOR. 
ING CO. New Haven. Oonn. 



1,000 IN USE. 
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SCIENCE RECORD 

FOR 

1873. 

A Compendium of the Scientific Progress and Dlscove 

rieB f the Preceding Y ear. Illustrated with 

over 150 EngravingB. 600 pageB, 

octavo. Price, $2. 

THIS NEW AND 
Bplendid book embraces 
the moBt Interesting Facts 
and Discoveries in the vari- 
ous ArtB and Sciences that 
have transpired during the 
preceding year exhibiting in 
one view the General Prog- 
reBB of the World In the fol- 
lowing Departments: 
1.— CHEMISTRY AND MET- 
ALLURGY. 
2.-MECHANICS AND EN- 
GINEERING. 
3.-ELECTRICITY, LIGHT, 

HEAT, SOUND. 
l.-TEOHNOLOGY.-Embra - 
cing New and Useful in- 
ventions and Discoveries 
relating to THE ARTS : 
5.-BOTANY AND HORTI- 
CULTURE. 
6— AGRICULTURE. 
7.-R0RAL AND HOUSE- 
HOLD ECONOMY. 
8— MATERIA MEDICA, 

THERAPEUTICS, HY- 
GIENE 
9.-NATURAL HISTORY 

AND ZOOLOGY. 
10 &, ll.-METEOROLOGY, 
TERRESTRIAL PHYS- 
ICS, GEOGRAPHY. 
2.-GEOLOGY AND MINERALOGY. 
13.-ASTRONOMY 
14.— BIOGRAPHY. 
Every person who desires to be well Informed coocem- 
lng the Progress of the Arts and Sciences should have a 
copy of Science Record for 1873. It Is a most In- 
teresting and valuableBook, and should have a place in 
every Household, in every Library. 

600 pages, Octavo. HantBomely Bound. Over 150 En- 
gravings. Price, $2. 

Sent Dy mail to all partB of the country, on receipt of 
the price. A liberal discount to the trade and to can- 
vassers. For sale at all the principal Bookstores. 

MTJNN & CO., Publishers, 

37 Park Row, New York City. 

The SCIENTIFIC AMERICAN will be sent on.e year 
and one copy of SCIEJHCE RECORD FOR 137S, on 
receipt of $4-50. 

SCIENCE RECORD FOR 1873. uniform with the 
above.; Price ?2. Library binding, $2.50. 




THE BEST OILS ARE THE CHEAPEST IN THE LONG RUN. 

_ All who try E. H. KELLOGG's ENGINE und SPINDLE OIL.8 Acknowledge the Fact. 

They are really good BubBtituteB for Dure Sperm and Tallow Oils, are aB free from gum or offensive odor, aB hand- 
Borne, and endure as cold temperature aB beBt Winter Sperm Oil, while costing considerably leBS. 



E. H. Kellogg's Extra Spindle Oil si 30 

E. H. Kellogg'B No. 1 Spindle Oil 1.20 

E. H. Kellogg'B Spindle Oil 1.00 

E. H. Kellogg'B Extra Engine Oil l.io 

E. H. Kellogg'B Engine Oil 1.00 

E. H. Kellogg'B Extra Cylinder Oil 1.85 



E. H. Kellogg'B Extra Signal Oil Sl-25 

E. H. Kellogg's Signal Oil 100 

E. H. Kellogg'B Sperm Engine Oil 1-20 

E. H. Kellogg'BSpermSnlndleOU 1.16 

E. H. Kellogg'sTallow Engine OH 1.10 

E. II. Kellogg'n Tallow Spindle Oil 1.05 



Should partieB deBire lower priced goodB, we can furnish as low as the loweBt and as good for the prices charged 
Manufactured only by E. H. KELLOGG, No. 17 Cedar Street, New York 




AMERICAN 

Turbine Water Wheel 

Has recently been Improved and sub 
.iected to thorough teste by James 
EmerBon, Holyoke, Mass., showing 
higher average results than any Tur- 
bine Wheel ever known. A full re- 
port may be obtained of STOUT 
MILLS & TEMPLE, Dayton, Ohio. 



WIRE ROPE. 

JOHN A. ROEBLING'SSONS 

MANUFACTURERS, TRENTON, N. J. 

FOR Inclined Planes, Standing Ship Rigging 
Bridges, Ferries, StayB, or Guys on Derricks & CraneB, 
Tiller RopeB, Sash CordB of Copper and Iron, Lightning 
ConducterB of Copper. Special attention gh en to hoist- 
ingrope of all kinds for Mine sand Elevators Apply for 
oirtalar, giving price and other information Send for 
pamphlet on Transmission of Power by Wire RopeB. A 
large stock constantly on hand at New York Warehouse 
No. 117 Liberty Btreet. 




LUBRICATORS. 

DREYFUS' transparent Self-act- 
ing Ol'erB, for all sortB of Machinery 
and Bhafting, are reliable in all seasons, 
saving 75 — 35 per cent. The SET..F-ACT- 
ING LUBRICATOR for Cylinders is 
now adopted by over ISO B. B. in the U.S., 
and by hundreds of stationary engines. 
NATHAN & DREYFUS,108 Libenyst.,N.Y. 



SUPER-HEATERS 



Save fuel, and supply 

any boiler. HENRY W. BULKIEST, Engineer 



RaBlly attached to 
_ LEY, Engineer. 
98 Liberty St., New York. 



«_______ jl_ For testingOvenB, Boiler 

jryrOUIVuvTSi flues, Blast furnaces. 
Super-Heated Steam, Oil Stills, ftc. 

Ad*reBB HENRY W. BULKLEY, 

98 Liberty St., New York. 



BEACH'S Scroll Sawing Machines*— Cheap- 
est and best in UBe. For Illustrated Catalogue and 
Price LlBt, Bend to H. L. BEACH. 90 Fulton St., N. Y. 



N, Y. PLASTER W 




MANUFACTURERS of Calcined and Land Plaster, Marble Dust, Terra Alba, &c.,&c. Our 
Double Extra PlaBter Ib unsurpassed. Every Barrel warranted. 
Our Quarries are in Nova Scotia. WORKS. 469, 471 & 473 CHERRY STREET, NEW YORK. 



B. F. STURTEVANT, 

PATENTEE AND SOLE MANUFACTURER OF 

PRESSURE BLOWERS & EXHAUST FANS 

72 SUDBURY STKEIT B0ST0N.MASS. 
SEND FOR CATALOGUE, ILLUSTRATED WITH 4 O ENGRAVINGS. 



MORRIS, TASKER & CO., 

MANUFACTURERS OF 

AMERICAN CHARCOAL IRON 

Boiler Tubes. 

WR0UGHT-IR0N TUBES 

AND FITTINGS, FOR GAS, STEAM 

WATER, AND OIL, 

t3P"Steam and GaB Fitters' Supplies, Machinery for 
Coal GaB WorkB, &c. &c. 

NO. 15 GOLD ST., NEW YORK. 



BUILDERS 



SEND fob Book Catalogue. 
BICKNELL, 27 Warren Bt„N. Y 



Machinist's Tools, 

EXTKA HEAVY AND IMPROVED. 

LUCIUS W. POND, MANUFACTURER 

Worcester, Mass. 
Warerooms, 98 Liberty Street, New York. 

A. C. UTEBBINS, Agent. 



N 



OYE'S MILL FURNISHING WORKS 

. are the largest In the Unittd States. They make 
Burr MlllstoneB, Portable Mills, fcnut Machines, Packers, 
Mill Picks, Water Wheels, Pulleys aad Gearing, specially 
adapted to flour mills. Send fer catalogue. 

, .i. T. NOYE & SOtf, Buffalo, N. Y. 



AGENTS WANTED— Anybody can make 
It pay. FlrBtclasB articles for Office and House- 
hold use. Manufacturer's prlceB. and enormouB profits. 
AddresB, for circular, JAS. H. WHITE, Newark, N.J. 



DOYLE'S 

Patent Differential Pulley Elects, 

These justly celebrated Pulley RIocks have now 
reached their CROWNING PERFECTION by the 

addition of 

Hall's Patent Improved Yokes. 

By the use of these yokes we entirely overcome: the dif- 
ficulties experienced with all Differential Pulley Blocks, 
namely, the TWISTING of the Chain, and the 
WEDGING of the same between the keepers and the 
upper sheave— friction and wear are lesseaed, ease aiut 
safety are Becured. For lifting: heavy weiglitB of all 
kindB these blockB are unequalled. One man can 
hoist 1,000 lbs. with ease, and the Bliock will 
hold the weight at any point. Made only of the 
best materials, tested by conBtant UBe, atid approved by 
many of the leading manufacturers in the United States, 
we confidently commend them to the t/futoas the best 
Differential Pulley Block in the market. Circulars Bent 
and orders promptly filled by 

SAM'L HALL'S SON & CO., Sole Manufacturers, 
229. 231 & 233 W. 10th St., New York, 



P. BLAISDELL & CO., 

MANUFAOTUREKB OF THE BEST 

Patent Drill Presses, with Quick 
Return Motion, 

In the Market, also other Machinist Toole. 

Send foe Cuts. 

WORCESTER, MASS. 

Working Models 

And Experimental Machinery, Metal, or Wood, made to 
order by J. F. WERNER. 62 Center St., N. Y. 



Gray's Patent Double Car Axle 

Lathe. 



j!h^. 



TBP 









^'MAv/oa. 



CfiMORFJS.Crt.-~r' 



Miles Tool Works. Hamilton. Olio. 




THE 

LATEST IMPROVEMENT 

LUBRICATORS 

This NEEDLE-VALVE OIL FEEDER for 
Locomotive and Stationary Engines has 
metwith great Buccess. MaBter Mechanics 
will be furniBhed with Sample CupB by 
addreBBlng 

CINCINNATI BRASS WORKS. 



PORTLAND CEMENT, 

From the beBt London Manufacturers. For pale by 
JAMES BRAND, 55 Cliff St., N. Y. 
A Practical Treatise on Cement furniBhed for 25 cents 



THE BAND SA W! 

Its ORIGIN and 

HISTORY, with Engravings of the Oldest 
Machine, sent gratis. Address BICHARDS, LON- 
& KELLEY 22d St. (above Arch), Philadelphia. 



SILICATE OF SODA. 

HODGES, COOLIDGE &, CO.. BOSTON, MASS. 



I NDEPENDENT 

BOILER FEEDERS 

SEND FOR ILLUSTRATED CATALOGUE 

COPE&MAXWELLMFG.C0. 

HAMILTDN.DHID. 



RANSOM SYPHON CONDENSER perfects 
and maintains vacuum on Steam Engines at coBt of 
one per cent itB value, and by itB use Vacuum Pans are 
rnn with full vacuum without Air Pump. Send to WM. 
ALLEN, 51 Chardon St.. BoBton, for a personal call, or 
he Company, at Buffalo, N. Y., for a circular. 



SILICATE OF SODA. 

L. & J. W. FEUCHTWANGEB, NEW YORK. 



EC" T. V. Carpenter, 
Box TiS, New York city. 



Advertising Agent. Address 




THREE PLY ROOFING, 

In Use Ten \ ears. 

A good article, well recommended, and suitable for 
either steep or flat roofs. Send for Circular and Sam- 
ples. MICA ROOFING Co., 13 Maiden Lane, New York. 



PRICE REDUCED. 




MAHOGANY, 

ROSEWOOD, WALNUT, WHITE HOLLY 

SATIN WOOD HUNGARIAN ASH, AND 

ALL KINDS OF WOODS, 

IN LOOS, PLANK, BOARDS, AND VENEERS. 

GEO. W. READ & CO., 
Mill and Yard. 186 to 200 Lewis St.. cor. 6th St., E. R.,N. Y 
5^" Orders by mail promptly and faithfully executed. 
E#° Enclose 3c. stamp for Catalogue and Price List, 




DOUBLE ACTING 

B UCKET-PL UNGER 

SteamPumps 

ALWAYS RELIABLE. 

VALLEY MACHINE COMPANY, 
Easthampton, Mass. 



Emery Wheel Machinery 
for grinding Tools and Metals, gum- 
ming SawB,cleanlng Ca.sting8,grind- 
ing Planer Knives perfectly straight 
— uneciualed for the sterling quality 
of its material and workmanship, 
the durability of every nart. AMER- 
ICAN TWTST DRILL "COMPANY, 
Factory, "Woonsocket.R. I,, store, 93 Liberty St ,, ST. Y. 




The Pulsometer or Magic Pump. 

The simplest, moBtdurable and effective 
; pump now in use. Adapted to all Bitua- 
; tions and performs all the functions of a 
steam pump without its consequent wear 
and care. No machinery aboutit. Nothing 
to wear out. Will pump gritty or muddy 
water without wear or iuiury to ItB parte. 
It cannot get out of order. 

C. HENRY HALL & CO., 
20 Cortlandt Street, 
New York City. 




AMERICAS SAW CO., 

No. 1 Ferry St., New York. 

Movable-Toothed Circular Saws, 

PERFORATED CROSS-CUT, 

AND 

SOLID SAWS. 

ALSO, 
IVENS <fc BROOKES PATENT 

Eccentric-Geared Power Press. 




REYNOLDS & CO. 

MANUFACTURE 

Screws & Bolts 

For Machinery of every variety. 

ALSO 

Bridge and Root Bolts. 
STEEL & IRON SET SCREWS < 

A specialty. Also, Small Articles I 
for Patentees, in great numbers, at 
No. 145 East St., New Haven, Conn 




HOUSTON'S PATENT 
TURBINE WATER WHEEL. 

Simplest, Strongest, Cheapest, Best. 

In the teBt at Holyoke, in 
1872, the Houston gave the 
highest percentage ever 
shown in a reliable teBtand 
the highest average re- 
sults ever obtained. In 
practical useitiseverywhen; 
demonstrating its superior- 
ity over all otherB. Emer- 
son's full report furniBhed on 
i application. SendforCircu- 

MERRILL & HOUSTON 
IRON WORKS, 

Belolt, Wisconsin. 




THE STANDARD MAKE! 

%W Emerv Wheels and Emery Grinding Machinery. 
TltE TAN IT E CO., Stroudsburg, Pa. 




TERMS. 

One copy, one year $3.00 

One copy, six months 1.50 

One copy, four months LOO 

One copy of Scientific American for one year, and 

one copy of engraving, "Men of Progress" - 10.00 
One copy of Scientific American for one year, and 

one copy of "Science Record," for 1878 - - 4.50 

Remit by poBtal order, draft or expreBS. 
The postage on the Scientific American Ib five cents per 

quarter, payable at the offlcs where received. Canada 

subscribers must remit, with subscription, 25 cents extra 

to pay postage. 
AddreBsall letters and make all Poet Office ordere of 

drafts payable to 

MUNN & CO., 

87 PARK K0W NEW Y0K»- 



THE " Scientific .American " ig printed with 
CBAS. ENEU JOHNSON & CO. 'S INK. Tentn and 
Lombard 8t8., Philadelphia, and 59 Gold St.", New YorS. 



© 1873 SCIENTIFIC AMERICAN, INC 



